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SYLLABUS

This volume accompanies the Main Report and Supplemental Environmental
Impact Statement for the Phase II General Design Memorandum for the
Santa Ana River Mainstem including Santiago Creek and contains the
general design for the Oak Street Drain,

“*The recommended plan for Oak Street Drain consists of a concrete channel
beginning at the existing Oak Street debris basin and extending over
3 miles to the confluence with Temescal Wash. The channel is designed
to provide 100-year level of protection., Total project first cost is
estimated at $20,652,000. The economic data for the project is
contained in Volume 9, "Economics and Public Comment and Response".
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PERTINENT DATA OF OAK STREET DEBRIS BASIN®

As Built
in 1979
Drainage Area of debris basin (sq. mi.) 6.2
Design Discharges
Maximum Probable Flood:
Peak (cfs) 7,740
Debris Production
One major storm (ac. ft.) 253ne
Debris Basin
Embankment (rolled earthfill)
Length (ft.) 2,100
Crest elevation (ft. NGVD#® of 1929) 1,034
Maximum height above streambed (ft.) 24
Spillway
Crest elevation (ft. NGVD of 1929) 1,022
Crest length (ft.) 120
Outlet channel (Circular Conduit)
Diameter (ft.) 4.0
Length (ft.) 202
Intake elevation (ft. NGVD of 1929) 1,010.25
Outlet elevation (ft. NGVD of 1929) 993.0

#Built by Riverside County Flood Control and Water Conservation
District.

#ANGVD = National Geodetic Vertical Datum of 1929.
##8This volume is adequate for a 100-year flood design of 224 acre-feet.

PERTINENT DATA - OAK STREET DRAIN CHANNEL

Drainage Area (sq. mi.) 15
Design Discharges
Upstream end (cfs) 4,300
Downstream end (cfs) 8,000
Channel length (ft.) 18,800
Channel width (ft.) 12 to 30
vii
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I. INTRODUCTION

Authorization

1-01 Authorization for construction of the project is contained in the
Water Resources Development Act of 1986, (P.L. 99-662). The project for
flood control is contained in the Report of the Chief of Engineers for
the Santa Ana River Mainstem, including Santiago Creek, California,
dated January 15, 1982, except that, in lieu of the Mentone Dam feature
of the project, the Secretary is authorized to plan, design, and
construct a flood control storage dam on the upper Santa Ana River. The
full authorization language is presented in the Main Report.

Scope and Purpose of Report

1-02 This volume of the Phase II General Design Memorandum (GDM)
describes the existing physical conditions in the project area and
provides definite design for Oak Street Drain. This Phase II GDM
provides the basis for project features, establishing the project
rights-of-way and easements, updating the project costs, assessing the
environmental effects, and preparing contract plans and specifications.

Local Cooperation

1-03 The division of Federal and non-Federal responsibilities for local
cooperation are outlined in the main report.
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II. PROJECT PLAN

Description of the Project Area

2-01 Oak Street Drain (pl. 1) is a tributary of Temescal Creek and is
located within the incorporated limits of the City of Corona in the
northwestern corner of Riverside County, California. The drainage area
of Oak Street Drain at Temescal Creek confluence is approximately 15
square miles; the majority of the drainage area is located within the
steep northern slopes of the Santa Ana Mountains just beyond the
southern border of the City. Hagador, Tin Mine, and Kroonen Canyons
constitute approximately 6 square miles of the drainage area at the
upstream end of Oak Street Drain, and the remaining 9 square miles of
the drainage area are located to the east and north of the above three
canyons. Oak Street Drain begins at the confluence of Hagador, Tin
Mine, and Kroonen Canyons, flows northward for a distance of
approximately 1.8 miles, and then winds through the urbanized portion of
the City of Corona for another 1.8 miles before discharging into
Temescal Wash. The terrain of canyons is rugged and the existing ground
elevations in the canyons range from 3,800 feet above the National
Geodetic Vertical Datum (NGVD) of 1929 at the headwater to 1,0U0D feet at
the canyon mouth. Below the canyon mouth is the rather flat and wide
alluvial plain where the ground elevations vary from 1,040 feet to 570
feet at the confluence of Oak Street Drain with Temescal Creek.

2-02 Most of the alluvial plain along the upstream portion of Oak
Street Drain is cultivated, and the downstream end of the plain is
urbanized, including a major freeway, trailer parks, schools, many
commercial establishments, and large residential tracts.

Existing Flood Control Facilities
DEBRIS BASIN
2-03 In order to minimize the damages caused by flooding along Oak

Street Drain in the City of Corona, the Riverside County Flood Control
and Water Conservation District, with assistance from Soil Conservation

II-1
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Service of the U.S. Department of Agriculture, completed construction of
a debris basin in October 1979 at the confluence of Hagador, Tin Mine,
and Kroonen Canyons. The basin (pl. 1 and figs. 1 and 2) was designed
to control floodwaters that are heavily laden with debris from the six-
square-mile drainage area of the three canyons. The compacted earth
embankment forming the debris basin has a crest length of 2,100 feet at
an elevation of 1,034 feet above the National Geodetic Vertical Datum
(NGVD) of 1929, and has a maximum height of 24 feet above the natural
streambed. The debris basin was designed for a debris storage capacity
of 253 acre-feet (the survey of January 1983 indicated only 242 acre-
feet of storage capacity was remaining), apd a broad-crested spillway
was designed to convey a flood of 7,700 ft”/s. The rectangular
reinforced cornerete spillway has a crest width of 120 feet, a length of
171 feet, and wall heights ranging from a maximum of 12 feet at the
spillway crest to 4 feet at the upstream entrance. A U8-inch-diameter
reinforced concrete pipe under the spillway drains the residual water in
the debris basin.

CHANNEL. IMPROVEMENTS

2-04 Flood control facilities along Oak Street Drain downstream from
the debris basin to Temescal Wash have been provided by Riverside County
Flood Control and Water Control District; however, these improvements
are limited to stabilizing the banks and invert of the channel and are
inadequate to provide the necessary protection against major design
floods. Existing flood control facilities are:

a. From the debris basin to the Mangular Channel, existing
improvements consist of approximately 1.5 miles of rail and
wire-mesh fence along the toe of the existing arroyo banks. The
fence confines the alignment and capacity of the excavated and
unrevetted soft bottom channel to a base width of 20 feet and an
average height of 5 feet.

b. Approximately 1,000 feet of rectangular concrete channel is
provided at the confluence with Mangular Channel, (fig. 3).
Another 2,300 feet of rectangular section is provided in the
existing drain between the north side of Riverside Freeway and
the Santa Fe Railroad Crossing (fig. U4). The 20~foot wide
rectarsular channel is formed by two 6.5-foot high retaining
walls with U-foot wide footing. The channel invert is unlined,
with the exception stabilizers placed at strategic locations.

¢. A 520-foot long concrete trapezoidal section is provided in the
vieinity of Ontario Avenue (fig. 5), and another 3,700 linear
feet of trapezoidal channel is built between the downstream end
of the rectangular section at the confluence with Mangular
Channel and Lincoln Avenue (fig. 6). The trapezoidal channel
has a bottom width of 13.5 feet, side slopes of 1V on 1.5H, and
height of approximately 6 feet.
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Figure 1. Concrete spillway and 48-inch outlet pipe of the existing
debris basin.

Figure 2. Stilling basin and Oak Street Drain downstream »f the
spillway.
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Figure 3. Confluence of Oak Street Drain and Mangular Channel (right).

Figure 4. Rectangular channel downstream of Railroad Street.
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Figure 5. Trapezoidal Channel upstream of Ontario Avenue.

;?4} e B o R e _ ,
Figure 6. Existing Oak Street Drain downstream of 10th Street.
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d. Under Lincoln Avenue and the Riverside Freeway is an existing
750-foot long, 8-foot high, and 10-foot wide reinforced concrete
culvert.

e. Between the Santa Fe Railroad and Lincoln Avenue, a distance of
approximately 2,380 feet, the existing channel is unlined with a
trapezoidal cross section, having a base width ranging from 20
to 50 feet and a height of about 10 feet.

f. The existing Lincoln Avenue channel is a partially improved
channel from Torquoise Drive to Qak Street Drain. The invert
and the bottom 3 feet of the trapezoidal channel are lined with
reinforced concrete, and the upper banks of the channel are
rorzed by compacted earthfill. The overall depth of the channel
is 6 feet.

8. The existing Mangular Channel was built by the Riverside County
Flood Control and Water Conservation District. The channel is
rectangular in cross section with a base width of 18 feet and a

wall height of 5.5 feet.

h. The existing Main Street channel at the confluence with Qak
Street Drain is formed by unrevetted levees with an invert width
of approximately 20 feet and a height of about 14 feet.

The Flood Problem

2-05 The flood problem along Oak Street Drain can be attributed to two
factors: (1) the existing flood control facilities cannot withstand the
high velocity flow in the channel, and (2) the existing undersized
channel cannot convey the 100-year design flood without overtopping its
banks.

The Authorized Plan

2-06 The flood control plan along Oak Street Drain is essentially the
same plan as recommended in the Chief of Engineers Report dated

15 January 1982, which was authorized by Section 401(a) of the Water
Resources Development Act of 1986 (PL 99-662). However, in transmitting
the report to the Congress on 5 January 1985, the Assistant Secretary of
the Army (Civil Works) recommended that construction of the Oak Street
Drain should provide no greater than 100-year protection unless a higher
level could be economically justified. Accordingly, the plan is
designed for 100-year protection.

The Plan Recommended in This Report

2-07 The recommended flood control plan for Oak Street Drain Channel is
based on the authorized plan except that the channel will be extended
0.4 mile downstream to Temescal Creek Channel in order to provide an
adequate point of disposal for the design flood.

I1-6
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b.

Beginning at the upstream limit of the proposed channel, a
900-foot long transition will be provided downstream from the
existing spillway (Sta. 205+34.58) of the debris basin. A
rectangular concrete transition section will have variable
widths ranging from 120 to 30 feet and wall heights varying from
7.0 to 4.0 feet. A S5-foot wide low flow channel will be
provided for the existing 48-inch drain pipe from the debris
basin. The low flow channel (pl. 2) will be 250 feet in length
at a slope of 0.01 until it day-lights with the channel invert,
and will be located within this transition section.

A 3.0-mile long reinforced concrete rectangular section will be
constructed between station 196+34.58 and station 35400, which
is located approximately 580 feet downstream of the Santa Fe
Railroad bridge (pls. 3 through 16). The rectangular channel
will have a variable width ranging from 12 to 20 feet, and wall
heights varying from 5.5 to 12.0 feet. Near the downstream end
nf this reach, between station 79+00 and station 65+40, a
concrete box section will be provided under the existing streets
and the Riverside Freeway. Confluence structures for collecting
runoff from local drainage areas, transition sections, and
bridges for providing vehicular crossings to the public, will be
provided as necessary at various locations.

The reinforced concrete box sections under public streets and
Riverside Freeway will consist of two types. For the upstream
1,130 linear feet (sta. 79+00 to sta. 67+70), double boxes will
be constructed, having wall heights ranging from 11.0 to 9.5
feet and a total width of 28 feet including a 12-inch divider
wall. The remaining 230-feet (sta. 67+70 to sta. 65+U0) under
the Riverside Freeway will be a single box. In order to
minimize construction cost and to avoid interference with the
traffic on the Riverside Freeway, the box will be precast in

5 to 10-foot long sections and will be installed by jacking into
place.

After a 100-foot transition (sta. 35400 to sta. 34+00) from a
rectangular to trapezoidal section, the proposed channel
improvement between station 34+00 and station 17430 will be
trapezoidal in cross section, with a base width varying from
20 feet to 30 feet, height ranging from 18.0 to 11.5 feet, and
side slopes of 1V on 2H. The invert and side slopes of the
upstream 400 feet of the trapezoidal section will be revetted
with 36 to 15 inches of grouted stone, respectively, and the
next 1,100 feet of channel slopes and invert will be protected
by a layer of 15-inch grouted stone. The invert and side slopes
of the remaining 270 feet of the channel will be revetted with
reinforced concrete slab.

A 186-foot long confluence structure (pl. 17) will be

constructed at Qak Street Drain channel between station 122429
and station 124415 for Lincoln Avenue Channel; in addition, a

11-7
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114-foot long rectangular channel and a 50-foot long concrete
transition section will be provided along Lincoln Avenue Channel
to intercept concentrated flows from the tributary area. The
rectangular section will be 12 feet wide and 9 feet high, while
the transition section will have a base width of 12 feet, side
slopes of 1V on 2H, and a height of 7 feet.

f. A confluence structure for Mangular Channel (pl. 17) will be
provided at Oak Street Drain between station 112+09 and station
113+34, which is located approximately 120 feet downstream of
the Mangular Channel. An 18-foot wide, 120-foot long
rectangular channel with wall height of 5.5 feet will be
constructed from the confluence structure to join the existing
Mangular Channel.

g. A 200-foot long confluence structure (pl. 15) will be provided
for Main Street Drain at station 27+00. A trapezoidal section
of approximately 250 feet in length will be extended from Oak
Street Drain to intercept flows from Main Street Drain. The
extention will have a 20-foot wide base, 1V on 2H side slopes
and a height of 18 feet.

Consideration of Alternative Solutions

GENERAL

2-08 Due to change of site conditions since the completion of the Phase
I GDM, the proposed flood control project was re~valuated by considering
its economy, safety, ability to function as an independent project, and
environmental impact. Following paragraphs describe the alternatives
that were evaluated.

DEGREE OF PROTECTION

2-09 The Phase I GDM recommended a flood control project which would
provide standard project flood protection along Qak Street drain in the
City of Corona. 1In order to provide standard project flood protection
with the design debris volume of 305 acre-feet, it would be necessary
either to raise the existing debris basin embankment and modify its
spillway (currently adequate for 100-year flood capacity), or to
excavate the basin to provide an additional 63 acre-feet in storage
capacity. The improved Temescal Wash channel located at the downstream
confluence with the Oak Street Drain is also sized for 100-year flood
capacity. However, in a report to the Congress, the Assistant Secretary
of the Army (Civil Works) recommended that construction of the Oak
Street Drain should provide no greater than 100-year protection unless a
higher level could be economically justified. Studies indicate that
provision of a flood control project larger than 100-year flood is not
economically justified. Therefore, a 100-year flood design channel is
recommended.

1I-8




DOWNSTREAM END OF CHANNEL

2~10 The Phase I GDM recommended that the downstream .imit of Oak
Street Drain Channel would be located approximately 900 feet downstream
from the existing Santa Fe Railroad. Stone revetment would be placed on
the embankment of an existing sewage treatment pond (sta. 29+00) which
will be located about 200 feet further downstream from the end of the
channel. Floodwaters from Oak Street Drain Channel would have
discharged into the unimproved Temescal Wash downstream from Lincoln
Street and then into the reservoir area of Prado Dam.

2-11 Since the completion of the Phase I GDM in September 1980, the
Riverside County Flood Control and Water Conservation District has
improved the Temescal Wash from Lincoln Avenue upstream to Santa Fe
Railroad. Improvements were completed in 1984. At the confluence with
Oak Street Drain, the improved Temescal Wash Channel is trapezoidal in
cross section with a bottom width of 80 feet, height of 8 feet, and side
slopes of 1V on 2H. The slopes are revetted with 2 feet of 1/U-ton stone
over 8 inches of filter blanket. A 20-foot-wide access road for
operation and maintenance purposes is provided on top of the channel
banks. In addition, in 1986, the City of Corona improved Lincoln Avenue
by raising its present grade approximately 11 feet, and provided a
single bridge 170 feet in length at Temescal Wash. Improvement of
Lincoln Avenue will be completed prior to construction of Qak Street
Drain Channel. Thus, uncontrolled floodflows from Oak Street Drain of
the Phase I GDM design would cause severe damage to the south bank of
the improved Temescal Wash and to the improved Lincoln Avenue embankment
unless the channel is extended about 1,100 feet further downstream to
form an adequate confluence with Temescal Wash Channel just upstream
from Lincoln Avenue.

2-12 Re-evaluation of the phase 1 GDM design was conducted, giving
consideration to an extension of the Oak Street Drain channel to form a
confluence with the improved Temescal Wash permitting controlled flows
to pass under the proposed Lincoln Avenue bridge. An extension of the
Oak Street Drain was found to be necessary to provide a proper
confluence and an adequate point of disposal for the design floodflows.
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III. HYDROLOGY

Introduction

3-01 This section presents a brief description of the Oak Street Drain
drajinage area and presents the design discharges for the recommended
channel. Additional detailed information on the development of the
hydrology is given in Volume 7 of the Phase II General Design Memorandum
for the Santa Ana River Mainstem including Santiago Creek.

General

3-02 The location and boundary of the Oak Street Drain drainage basin
is shown in figure 7. Hagador, Tin Mine, and Kronen Canyons rise in the
steep eastern slopes of the Santa Ana Mountains and combine at the Oak
Street debris basin %o form the inlet of the Oak Street Channel. The
drainage area at the debris basin is apyroximately 6 square miles of
National Forest Land that is expected to remain largely undeveloped
during the project life. The channel receives flow from the basin and
extends northward over a wide alluvial plain, through the western
portion of the City of Corona to Temescal Wash. The downstream alluvial
plain is partially urbanized and is expected to be completely urbanized
at the end of the project life. Flows from Mabey Canyon debris basin to
its downstream Mangular Border Drain, Lincoln Avenue Drain, and Main
Street Drain enter Oak Street channel upstream of its confluence with
Temescal Wash. The total drainage area is approximately 15 square
miles. Elevations vary from 3,800 feet at the headwaters to 1,000 feet
at the debris basin to 570 feet at the mouth. Slopes range from about
600 feet per mile in the upper basin to 200 feet per mile in the lower
basin.

Design Flood Peak Discharge
3-03 The 100-year design flood peak discharges were derived from a

local storm Standard Project Flood (SPF) determination and a regional
discharge-frequency analysis. The 100-year hydrographs were determined
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to be a ratio of the SFF. This ratio was established from the regional
discharge-frequency analysis. The individual subarea hydrographs were
routed and combined to each downstream concentration point. The 100-
year design flood peak discharges, with project, for future conditions
are presented in table III-1 and are shown in figure 8.
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Table III-1. 100~Year Design Flood Peak Discharges.

Drainage
Area Peak
Concentration Subarea Contributed Discharges
Point Names (sq. mi.) (efs)
Oak Street Debris Basin B 6.13 4,300
Oak Street Drain Before Con- B, E, 6.76 4,600
fluence with Proposed Lincoln
Diversion
Mountain Subarea c 1.24 1,400
End of Proposed Lincoln Ave. c, D 2.51 2,400
Diversion
Confluence of Oak Street Drain B, C, D, E, 9.27 6,100
and Lincoln Ave. Diversion
Mabey Canyon Debris A 1.50 1,200
End of Mangular Border Drain A, 32 2.12 1,700
Confluence of Oak Street Drain A, B, C, D, 11.39 7,100
and Mangular Border Drain Eyy Ey
Riverside Freeway A, B, C, D, 11.80 7,100
E,, E5, E
1 2) 3!
Ey
Oak Street Drain Before A, B, C, D, 11.95 7,100
Confluence with Main Street E,, EZ' E3
Drain Ey, F
Main Street Drain G 2.97 2,900
Confluence of Main Street A, B, C, D 14.92 8,000
Drain and Oak Street Drain Eqy Ep, Eq,
Ey, F, G
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IV, HYDRAULIC DESIGN

General

4-01 The hydraulic design of the proposed channel improvements is based
on criteria as set forth in EM 1110-2-1601, "Hydraulic Design of Flood
Control Channels", July 1970. Design detalls are presented herein for
the Oak Street Drain channel improvements. The proposed project will
utilize the existing Riverside County debris basin (pl. 2) for sediment
storage. The project will be a channel improvement designed to
accommodate the 100-year frequency flood. Hydraulic plan and profile
drawings are presented on plates 3 through 16.

Debris Basin

4.02 The existing debris basin, constructed by Riverside County Flood
Control District in 1979, will be the inlet structure for the proposed
channel, The channel will join the existing spillway chute downstream
from the embankment. The present debris basin consists of a compacted
earth embankment, an excavated basin, a rectangular concrete broad-
crested spillway with stilling basin, and a pool drain.

4-.03 The basin provides 253 acre-feet of debris storage, based on a
debris slope of one-half the average slope of the existing streambed
slope, projected upstream from the spillway crest. The estimated
debris-storage requirement is 224 acre-feet for the 100-year frequency
event, (See volume 7 of this report for debris production
calculations.) With the adequate debris storage, the design floodflows
entering the proposed downstream channel will be free of large size
sediment.

4-04 The existing spillway structure is a concrete rectangular section
120 feet wide and 24 feet high. The spillway has a 103-foot-long
rectangular chute extending just downstream from the basin embankment.
The upstream end from the proposed channel improvement will be at
station 205+34.58. A rectangular transition 900 feet long will be
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provided from the existing spillway chute to the channel. The base
width of the transition will decrease from 120 to 30 feet with egch wall
converging on a 1:20 ratio. At the design discharge of 4,300 ft-°/s, the
depth of flow would range from 3.5 feet at spillway crest to 5.0 feet at
the downstream end of the transition at station 196+34.58. Velocities
will range from 2 ft/sec to 37.5 ft/s in this reach. Using critical
depth control at the spillway crest and the calculated water surface
upstream, the maximum spillwa§ flow with the water surface at top of
embankment would be 15,000 ft°/s. The spillway chute wall heights will
be extended 200 feet (from sta. 205+34.58 to sta. 203+34.58) downstream
from the toe of the embankment to convey spillway flow capacity from the
basin. Top of the chute channel walls are sgt for spillway flow
capacity discharge estimated to be 15,000 ft°/s plus a minimum freeboard

of 3 feet.

4-05 The total head gn the spillway is 5.1 feet for the design
discharge of 4,300 ft-°/s. The water surface profile is shown on

plate 2. The Standard Project Flood (SPF) digcharge is 6,500 ft3/s and
the Probable Maximum Flood (PMF) is 16,000 ft-/s.

Channels

EXISTING CHAKNNEL

4-06 The existing Oak Street Drain from the debris basin to the
confluence with Temescal Wash is a well-defined channel that has been
partly improved by the Riverside County Flood Control District. The
channel has pipe and wire fencing for streambank protection in the
upstream reach, a concrete channel within the City of Corona, and a
trapezoidal earth channel in the lowlands downstream from the Atchison
Topeka and Santa Fe (AT&SF) railroad bridge. The gradient of the stream
varies from 0.030 at the upstream reach just below the debris basin to
0.001 at the outlet into Temescal Wash Channel. As the stream gradient
decreases, the existing channel top width increases from 18 feet below
the debris basin to about 90 feet at the outlet into Temescal Wash.

CHANNEL ALIGNMERT

4-07 In general, the alignment of the proposed channel will be along
the existing wash with two exceptions:

a. A 2,000-foot long reach just upstream from the Riverside (91)
Freeway culvert and;

b. A 2,000-foot reach between the AT&SF railroad Sridge and the
Temescal Wash confluence.

4-08 All rights-of-way will be provided by local interests. Only minor

changes to the alignment, presented in Phase I General Design Memorandum
dated September 1980, were made in order to clear property lines or

Iv-2




-

existing structures. All alignment revisions were coordinated with
local interests. Symmetrical spiral transitions will be used upstream
and downstream from all curves except:

a. Where the simple curve radius is large (4000 feet or greater)
and computed superelevation is less than 0.5 foot, in which case
only a simple curve will be used and;

b. Where the deflection angle is less than 2 degrees, in which case
an angle point will be used in lieu of a curve in the alignment.
This deflection angle is less than a 1 to 20 flare allowed for a
rapid flow transition.

4.09 In the project reach, there are 19 curves with deflection angles
ranging from less than 4 degrees to almost 61 degrees. The radii of the
curves range from 400 to 4,000 feet.

PROPOSED CHANNEL

4-10 The proposed project will provide an entrenched rectangular
channel 3-1/2 miles in length from the debris basin spillway to a point
500 feet downstream from the railroad bridge, and a leveed channel, 1/2
mile in length in the lowland next to the water treatment ponds at the
downstream outlet. The channel is desﬁgned to convey the 100-year flood
degign discharge varying from 4,300 ft°/s at the debris basin to 8,000
ft°/s at the Temescal Wash confluence. The type and size of channel
cross sections were selected after giving consideration to maintaining
existing street grades, keeping the channel entrenched to collect
surface flows, minimizing excavation, utilizing the most efficient
hydraulic section, and using existing rights-of-way. The invert grades
were designed to maintain stable flow and to minimize interference with
existing structures such as bridges and utility lines in order to reduce
relocation cost and interruption of service. The flow regime is
supercritical from the critical depth control at the debris basin
spillway (sta. 206+94.58) to the hydraulic jump, subecritical downstream
of the jump to critical depth control at station 20400, and
supercritical downstream to the Temescal Wash Confluence at station
17+30.

CONCRETE-LINED CHANNEL

4-11 The channel will have a concrete rectangular section between the
debris basin and the AT&SF railroad bridge. In this reach the steep
invert grades, varying from 0.0378 feet/foot to 0.0145 feet/foot, will
produce design velocities ranging from 44 t» 28 ft/sec. All channel
invert slopes were selected to preclude unstable flow conditions where
depth of flow is within stable 1limits 1.1 D,< D<0.9 D,. The channel
base widths will vary from 18 to 30 feet ang wall heights from 4.0 to 18
feet. (See table IV-1,)
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Table IV-1. Summary of Hydraulic Design Data.

Side Inv. Control
b Slope Slope Elevation Cross
Station (feet) Z (feet/foot) (feet) Section Lining
Debris Basin Spillway Crest
206+39.58 120 0 1022.00 Rect. Conc.
.22857
205+34.58 120 0 998.00 " "
.03000
202+34,58 - 0 980.00 " "
. 032327
p 196+34.58 30 0 ——- " "
b .032327
; 194+14.84 30 0 962.5 " "
.034976
192+60 30 0 957.08 " "
» . 034976
. 186+00 30 0 934,00 " "
{ . 028540
3 183+00 18 0 - " "
i .028540
171460 18 0 891.70 " "
.029613
163+00 18 (o] 867.50 " "
.037800
158+70.64 18 851.27 " "
.026613
P 143400 18 809.47 " "
.021380
f 138+80 18 800.49 " "
.02581
131400 18 780.35 n "
.027236
124496.01 18 763.90 " "
.024370
124415.15 18 " "
.024370
Lincoln Avenue Channel Confluence
122+29.01 24 " "
.024370
118+20 24 n "
.024370
117+70 26 " "
.024370
113+421.13 26 " "
> .Q24370
Mangular Channel Confluence
111490.12 26 " "
.024370
103+00 26 0 " "
IV-Y




Table IV-1. (Continued)
Side Inv. Control
b Slope Slope Elevation Cross
Station (feet) Z (feet/foot) (feet) Section  Lining
102+00 24 0 707.95 Rect. Conc.
.02350
88400 24 0 675.05 " "
.03850
87+00 24 0 671.2 " "
] .022675
80450 24 0 " "
.022675
80+10 28 0 " "
.022675
T79+00 2x13.5 0 Dbl Box "
.022675
67+70 24 0 " "
.022675
67+30 24 0 " "
.022675
65+70 24 0 " "
.022675
65+30 20 0 " "
.022675
63+00 20 0 618.07 Rect "
.014526
57+10 20 609.50 " "
.02124
45400 20 583.80 " "
.024750
37+00 20 0 564.00 " "
.00100
36+00 28 2 Trap Grouted
.00100 Stone
31+00 28 2 " "
.00100
30+00 20 2 " "
.00100
29400 20 2 " "
Main Street Drain Confluence
27+00 30
25+00 30 2 Trap Grouted
.0010 Stone
20400 30 2 562.3 " "
.01920
17+80 30 2 558.08 " "
.060
17+30 30 2 555.08 " "

Temescal Wash

#5ta. Bb+46.08 (ahead) = Sta. 85+89.271 (back).
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TRANSITION FROM RAPID TO TRANQUIL FLOW

4-12 A roughness control transition will be provided downstream from
the AT&SF railroad bridge to transform rapid flow in the rectangular
channel to tranquil flow in the downstream trapazoidal channel without
an abrupt hydraulic jump. The design is based on design procedures
outlined in EM 1110-2-1601 (pages 53 through 56, and pls. 46 and 47).

A high-velocity jet from the rectangular channel will be expanded in the
transition by means of lateral and boundary surface roughness control so
that a gradual flow change involving a weak-type hydraulic jump will
occur in the channel just downstream from the transition. The
transition will be 100 feet long with base widths varying from 20 feet
in the rectangular channel section to 28 feet in the trapezoidal
channel. The reach from station 35+00 to station 20+00 will have a
grouted rock invert and side slopes to dissipate turbulent flows. The
invert from station 35+00 to station 31400 will consist of a 36-inch
rock layer with the bottom 27 inches grouted and 9 inches of ungrouted
rock projecting. The roughness (9-inch projections) in this reach was
determined using a Mannings "n" value of of 0.030 which corresponds to
an equivalent roughness, k value of 0.7 feet. The k value was
determined from plate 4 of EM 1110-2-1601. The side slopes of the
downstream channel from the grade change at station 37+00 to Sta. 20400
will have 15 inches of grouted rock using normal construction methods.

4-13 To ensure a weak jump in the basin, a row of dentates will be
provided at Sta. 34445 to trigger the design jump. (A row of five
dentates 2.0 feet wide, 2.0 feet long, and 2.0 feet high will be set on
a 6-foot wide concrete invert slab at sta. 34445.) To submerge the
Jump, a concrete outlet will be constructed with critical control at
station 20+00 to develop the necessary backwater depths in the basin.

REVETMENT ON SIDE SLOPES

U<14 The channel in the lower reach will be a trapezoidal channel with
a base width varying from 20 feet to 30 feet and will have 1 vertical on
2 horizontal side slopes. The side slopes and invert will be lined with
grouted stone or concrete. The wall heights will range from 12.5 feet
to 18.0 feet above the channel invert. The levee embankment will be 9
to 12 feet above the ground in the water treatment ponding area between
station 38400 and the Temescal Wash confluence. A concrete channel will
be provided for the outlet to clear a 30-inch sewer line and accelerate
flows into the concrete approach channel proposed for Temescal Wash just
upstream of Lincoln Avenue bridge. If the approach channel at Temescal
Wash is not improved at time of construction, a 5-foot deep cutoff wall
and a 100-foot long grouted stone apron will be provided to control
scour.

WATER-SURFACE COMPUTATIONS
4-15 The water surface profiles were computed by the reach method using

the Mannings Formula. Computer program WASURO, developed by the Los
Angeles District was used to calculate the friction losses for the water
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surface profiles. For high velocity flows WASURO automatically includes
air entrainment. The air entrainment curve shown on plate U45a of

EM 1110-2-1601 was converted into equations. For Froude numbers less
than or equal to 8.2, the equation is:

Da = 0.906 (e) 0-0615F

D
Where: Dy = depth with air
D = depth without air
e = a constant = 2.7183
P = Froude number

The "n" values used were 0.030 for grouted stone reaches and 0.014 for
the concrete-lined reaches to compute the water surface for the wall
heights. The break in the grade from steep to mild slopes downstream
from the railroad bridge will change flow from rapid to tranquil state
in the form of a weak hydraulic jump. The location of the jump was
determined by making backwater computations from upstream and downstream
control points. The hydraulic jump will occur at Sta. 34+U45, where the
rapid flows sequent depth is submerged by the down-stream water surface.
The weak hydraulic jump with Froude number of 2.1 will produce a series
of small rollers on the surface of the jump and a smooth downstream
water surface. The velocity throughout the jump will be fairly uniform
and the energy 1o0ss low.

4-16 Transition losses were computed using the warped-section loss
coefficient of (.10 for contraction and 0.20 for expansion (page 26,

EM 1110-2-1601). Manning's "n" value of 0.014 was used to compute flow
depths in the concrete channel. The use of a Manning's "n" value of
0.014 allows for an increase in channel roughness which results from
typical channel weathering. Hence, channel wall heights were determined
from computed water surface based on the 0.014 roughness value.
According to plate 4 of EM 1110-2-1601, an "n" value of 0.014 corres-
ponds to a surface roughness "k" of about 0,002 which is within the
0.0015 to 0.0100 range for "k" values for a concrete finish shown in
Table 8-1 of Chow's Open Channel Hydraulics. Oak Street Drain will be
constructed using metal forms and steel trowel joints. Hydraulic Design
Criteria, (sheets G31 to G31-2), recommends an average "k" value of
0.002 for a field channel with a smooth, steel troweled, concrete
finish. It is recognized that the final judgement as to typical channel
weathering, should be based on local conditions. The Los Angeles
District office in 1966, with the assistance of the U.S. Geological
Survey, conducted a prototype test to determine the channel roughness on
the Tujunga Wash Channel, a rectangular concrete channel constructed in
1952. The prototype test "n" values determined ranged from 0.0114 to
0.012. Based on plate 4 of EM, these "n" values would correspond to
apparent roughness "k" values of 0.0006 to 0.00010 feet. Therefore, the
use of “K" equal to 0.002 for smoother concrete is appropriate.
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4-17 1In conformance with the requirements of EM 1110-2-1601, the energy
dissipator between stataion 20+00 and station 37+00 has been analyzed
using two sets of "n" values: 0.012 for concrete with a corresponding
"n" of 0.025 for grouted stone; and 0.014 for concrete and with a
corresponding "n" of 0.030 for grouted stone. The length of jump was
determined for each case using plate 46 in EM 1110-2-1601 and the
location fixed using USBR Monograph No. 25, page 12. For the smoother
"n" value the jump occurs at station 32+65 and is 62 feet long, and for
the rougher "n" value the jump is located at station 34+45 and is 68
feet long. 1In the first case the pre-jump Froude Number is 1.95, and
the in the second case the Froude Number is 2,15. A hydraulic jump with
a Froude Number from 1.7 to 2.5 is classified as a weak jump and
according to Monograph No. 25 page 16 "there is no particular stilling
basin problem involved." There is critical depth control at station
20+00 which fixes the tailwater depth and stabilizes the location of the
jump. As discharges decrease below the design value the jump moves
upstream with lower depths and the Froude Numbers tend to increase.

4-18 A minimum freeboard of 2.0 feet was set in the rectangular
sections, 2.5 feet minimum in the trapezoidal reach, and a minimum
3 feet for levees, confluences and bridges.

BRIDGES ARD CULVERTS

4-19 All bridges will be redesigned for modification by the local
interests with clear-spans and a minimum freeboard allowance of 3 feet.

COVERED SECTIONS

4-20 Between station 79+00 and station 65+40 a box section 1360 feet
long is required to convey flows under the Riverside Freeway (State
Highway 91) and existing adjacent development south of the freeway. The
culvert will be a rectangular concrete double box (each barrel 13.5 foot
wide) from station 79400 to station 67+70 (the divided channel is
required to minimize superelevation in the curved portion) and 24 foot
wide clear span from station 67470 to station 65+40. The divided
channel will extend 100 feet upstream of the covered section and have a
pier nose extension to minimize debris accumulation on the pier.
Openings 1 foot wide by 2 feet high in the divider wall will be provided
every 300 feet to equalize differential pressure buildup between barrels
and to minimize superelevation. The 400-foot radius curve between
station 68432 and station 71408 will have a spiral transition upstream
and downstreac of the simple curve and both barrels will be banked.

Open channel rapid flow conditions will be maintained throughout the
culvert,

SUPERELEVATIONS

4-21 Superelevations at curves were determined by methods outlined in
EM 1110-2-1601. Superelevations were calculated using the formula:
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where
y = rise in water surface between a theoretical level water

surface at the center line and outside water-surface
elevation (superelevation)

coefficient (see note below)

mean channel velocity

channel width at elevation of center-line water surface
acceleration of gravity

radius of channel center-line curvature

TR E<O
TR TR TR TR 1]

The coefficient "C" used is 0.5 for rapid flow in a rectangular channel
with spiral transitions.

The proposed channel will have rapid flow conditions with spiral
transitions upstream and downstream of all simple curves except as
stated in section 4-08b. Spiral transitions are used to minimize wave
disturbances caused by curves in channel alignment.

4-22 For rectangular channels the invert is banked by rotating the
bottom in transverse sections about the centerline of the channel
invert. Spirals are used upstream and downstream of the central curve
with banking being accomplished over the length of the spiral. Wall
heights are equal on both sides of the banked curves and allowance for
superelevation around the curve is made by banking the invert. There
are a total of 19 curves in the channel alignment with superelevations
ranging from 0.2 feet to 1.7 feet. Superelevations were pivoted about
the centerline of the channel for ease of construction so that the
centerline of the channel will be a constant slope along the length of
the curve. In addition, since the slope of the channel is 2 percent or
more, there will be no "stagnant pools of water."™ All superelevated
reaches will drain,

TRANSITIONS

4-23 The channel was designed using straight-line transitions to

confine flow disturbances within the normal channel freeboard

allowance. The wall flare for each wall, (horizontal to longitudinal),

conforms to the recommended 1:20 ratio for velocities over 30 ft/s.
Confluences

GENERAL

424 Confluences were designed using the following criteria set forth
in EM 1110-2-1601:

a. The design water surface elevations in the two joining channels

should be approximately equal at the upstream end of the
confluence.
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b. The angle of Jjunction intersection should be as small as
possible but in no case greater than 12 degrees.

C. Proper expansion of the main channel width below the junction
should be provided.

d. Rapid flow depths should not exceed 90 percent of the critical
depth.

4.25 1In the design of each confluence, two combinations of flow were
considered:

a. Peak 100-year discharge in the main channel and the
corresponding contemporaneous discharge in the side channel.

b. Peak 100-year discharge in the side channel and the
corresponding contemporaneous diacharge in the main channel.

4-26 The momentum equation was used to determine the highest water
surface in the main channel for each of the above cases to set the wall
heights for the worst case. A 3-foot minimum freeboard was provided at
confluences to account for waves and turbulence. At the rapid flow
junetions (Lincoln Avenue Drain and Mangular Channel) the highest water
surface downstream of the junction occurred for peak flow in the side
channel. Wall heights for several hundred feet downstream of the
junctions are set for peak flow in the side channel.

LINCOLN AVENUE COWFLUENCE

4.27 The Lincoln Avenue Drain confluence intersects Oak Street Drain
about 1,800 feet upstream from 10th Street. (0ak Street Drain width
upstream from the confluence is 18 feet and increases to 2U feet
downstream.) The two channels intersect at an angle of i degrees. The
junction was designed using the momentum principle for above-mentioned
combinations of contemporaneous discharge conditions. The highest water
surface upstream from the confluence was caused by the peak discharge in
Cak Street Drain and the contemporaneous discharge in Lincoln Avenue
channel. The highest water surface downstream from the confluence was
caused by the peak discharge in Lincoln Avenue Drain and the contem-
poraneous discharge in Oak Street Drain (the affect extends about 1,000
feet downstream from the confluence). Three feet of freeboard was added
to the above water surfaces to set wall heights at the confluence. For
the condition of peak discharge in Oak Street Drain and contemporaneous
discharge in Lincoln Avenue Drain the upstream water surfaces are within
0.4 feet.

4-28 The Lincoln Avenue Channel_will be improved by local interests and
will have a capacity of 2,400 ft3/s. A 10-foot-wide rectangular
reinforced concrete confluence side channel and an inlet transition for
the existing earth channel will be provided.

Iv-10




MANGULAR CONFLUENCE

4-29 Mangular Channel is an existing 18-foot wide rectangular concrete
channel that joins Oak Street Drain at a curve approximately 750 feet
upstream of 10th Street.

4-30 To facilitate Oak Street Drain flows around the U461-foot-long
circular curve at the confluence, a shelf type junction structure will
be provided. Mangular Channel outlet invert will have a 120-foot-long
overflow spillway 4.7 feet above the Oak Street Drain invert. The
structure will enable Oak Street Drain floodflows to turn, at a depth of
5.2 feet, around the curve, and the discharge from Mangular Channel will
commingle parallel to Oak Street Drain. The proposed structure is
similar to the confluence of Burbank-Western and Stough Canyon
confluence within the Los Angeles County Drainage Area that has been
checked by a hydraulic model and constructed in Los Angeles County.

Both the prototype and the models have performed satisfactorily. To
contain any possible secondary flows that may develop in the channel,

4 feet of freeboard will be provided 1,000 feet downstream of the
structure; and 3 feet for an additional 500 feet downstream.

MAIN STREET DRAIN CONFLUENCE

4-31 The Main Street Drain interesects Oak Street Drain approximately
1,200 feet downstream from the AT&SF railroad bridge. The confluence
was designed for the highest water surface resulting from a combination
of contemporaneous discharges. In this case the highest water surface
upstream of the confluence occurred from the peak flow in the side
channel.

TEMESCAL WASH CONFLUENCE

4.32 Oak Street Drain discharges into Temescal Wash approximately

300 feet upstream of Lincoln Avenue. The City of Corona has constructed
a rapid flow concrete trapezoidal channel and a new bridge for Lincoln
Avenue. The proposed channel agd bridge will have a capacity for the
100 year discharge of 33,000 ft°/s at a water surface elevation of 568
at the confluence. The 0Oak Street Drain channel from station 20+00 to
the Temesical Wash confluence will be a rapid flow trapezoidal concrete
channel section to be compatible with the City design. From station
20400 to station 31+00 the channel is designed for tranquil flow
conditions and will be lined with grouted stone. Temescal Wash
downstream of Lincoln Avenue will remain natural.

Sediment

4-33 Sediment not trapped by the Oak Street Debris Basin will be of
small size and readily flushed through the improved channel with high
velocities ranging from 9 to 42 ft/s. Sediment contributed by Mangular,
Lincoln Avneue, and Main Street Channels will be insignificant and small
size suspended load since the watersheds are urbanized and controlled by
debris basins.
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Side Drainage

434 Side drainage requirements would consist of (1) extending or
replacing existing drains, and (2) accommodating the future drainage
structures proposed by local interests. The improved Oak Street Drain
Channel will be fully entrenched except for the 2,000 feet at the
downstream end. Hence, side drainage can enter the channel either
through locally provided sto drains or over the top of the channel
walls without ponding.

4-35 The general slope of the adjacent land mass follows the gradient
of the drain., Excess runoff not tollected by the local storm drainage
system will travel downstream and \eventually be collected by crossing
streets, bridge embankments and exlisting drainage depressions, and flow
into the channel over its walls. The tops of the levees will be above
the surrounding ground for the reach of channel between station 34+00
and the Temescal Wash confluence (approximately 2,000 feet). The
drainage area tributary to this reach\ (5 acres) is bounded by the
Temescal Wash and Oak Street Drain confluence on the north, Lincoln
Avenue on the west and the existing allgnment of Oak Street Drain (to be
abandoned) on the south. A flap gated 27-inch-diameter reinforced
cogcrete pipe (RCP) will be provided to accommodate an estimated 10
ft?/s discharge. This area will be maintained as percolation ponds.
The entrenched nature of the channel together with the system of side
drains will preclude ponding.

4-36 Sheet flow can be expected over the tops of the channel walls, but
will be reduced when the adjacent area has been developed and a complete
storm drain system has been constructed. The county's master drainage
plan has been incorporated into the side drainage (table Iv-2).

INVERT ACCESS RAMP

4-37 An access ramp would be provided along the channel at channel
station 91+40. A typical access structure would be a 15-foot-wide ramp
entering the channel at 90 degrees. The downstream corner wall would
have splash guards.

Residual Overflow with Proposed Channel

§-38 The proposed channel is designed to convey the 100-year discharge
throughout its length, and the existing Riverside County Flood Control
and Water Conservation basin will trap the floodflow sediment. When
floods exceed the design discharge, Oak Street Drain flows will overtop
the channel walls and flow in the adjacent streets. Residual overflow
1imits for the SPF event were delineated using normal depth calcula-
tions, together with historical flooding data, and Flood Insurance Rate
Maps to set overflow limits. The calculations for the SPF floodflows is
for the flows exceeding the design condition and do not include channel
freeboard. Residual SPF flows from the debris basin overtop the
entrenched channel downstream of the spillway and generally follow the
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channel alignment upstream from the Mangular Channel confluence and
inundate the floodplain downstream to Temescal Wash. Residual overflow
limits and depths of flooding are less severe than the existing
condition. The SPF residual overflow is shown in figure 9.
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V. GEOLOGY, SOILS, AND MATERIALS

Regional Geologic Setting

5-01 The Oak Street Drain is located on recent and older alluvial fan
deposits in the City of Corona. Two recognized faults occur within the
area, the Chino and Elsinore faults. Although the evidence of recent
activity on these faults is questionable, a maximum seismic event
exceeding Richter magnitude 6.0 could occur on either. However, the
probability of this occurrence near the project area is low.
Groundwater levels in the project area are typically well below the
invert of the proposed channel, except in the reach downstream of
station 20400 near the confluence with the Temescal Wash channel where
the potential for shallow groundwater (depths less than 5 feet below
invert) exists.

Investigations

5-02 The area was investigated by excavating 18 test trenches and two
test holes from 1979 to 1984, In addition, the City of Corona and
CALTRANS have conducted test borings at the Sixth and Tenth Street
bridges and near the Riverside Freeway, respectively.

Foundation Conditions

5-03 The foundation along the channel, at the railroad bridge, and at
the Riverside Freeway consists of alluvial deposits ranging from silty
sands to silty gravelly sands. In general the foundation materials are
medium dense to very dense. At the railroad bridge, there is a layer of
very stiff silt at 23 feet, and soils are generally medium dense. At
the freeway, soils range from loose to dense.
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Laboratory Testing Results

5-04 Laboratory tests included mechanical analyses, moisture content
determination, Atterberg limits, and compaction studies. Based on these
tests, soils design values were selected as follows:

Compacted Fill In-Situ

or Backfill Materials
Dry weight (pef): 119 114
Moist weight (pef): 130 124
Saturated Weight (pef): 137 131
Dir. shear angle (degrees): 38 35
Cohesion (pef): 0 0
Permeability (ft/day): 1.0 1.0

Construction Consideration

5-05 The allowable bearing capagity for the concrete channel footings
would be maximum of 4,000 lbs/ft<, which would be increased by 33
percent for short durations of seismic loading. Standard excavation
methods are adequate for concrete channel section, although dewatering
and a subdrainage system would be required below station 40+00.
Temporary excavation side slopes should be no steeper than 1V on O075H.
Excavated materials are suitable for backfill.

5-06 For leveed and trapezoidal sections, materials will be obtained
from the channel excavations. A levee slope of 1V on 2H provides
factors of safety for various reaches of from at least 1.04 and 1.7 for
earthquake loading and long-term static loading conditions, respec-
tively. Existing levee materials will be removed to the natural
subgrade prior to construction of the recommended channel improvements,
and levee materials should be graded to eliminate stones larger than

12 inches. Grouted and ungrouted stone will be used to protect the
riverside slope and invert of the trapezoid channel. There are several
sources of stone suitable for use in channel construction within

25 miles of the project site.

5-07 The natural foundation at the railroad will provide adequate
footing for the railroad bridge, with footings founded at least 23
inches below channel invert and a maximum loading of 6,000 lbs/ftc.

5-08 At the Riverside Freeway, a box conduit is required because soils,
with their substantial silt content, cannot be adequately stabilized by
grouting and tunneling.

5-09 Concrete materials are available in adequate quantities within 15
miles of the project area. There are a number of suppliers of cementous
materials and at least two local sources of aggregate suitable for the
concrete sections of the channel.

V-2




5-10 Coastruction of Oak Street Drain would result in a surplus of
excavated material of approximately 77,000 cubic yards. This surplus
material would be disposed at a county dump located near the
intersection of Magnolia Avenue and Highway 15, about 3 miles from the

downstream end of the project.




VI. STRUCTURAL DESIGN
General
6-01 This section presents the feature design for the structural
elements for the proposed channel. The elements of this project include

open rectangular channel, single and double box culverts, transition
structures, confluences, and a railroad bridge.

References

6-02 All structures will be designed in accordance with applicable

g provisions of the following Engineering Manuals for Civil Works and
. specifications.
% Reference Title
EM 1110-1.2101 Working Stresses for Structural Design
EM 1110-2-2502 Retaining Walls and Flood Walls (Draft
Edition)
EM 1110-2-2902 Conduits, Culverts, and Pipes
H EM 1110-2-2103 Details of Reinforcement-Hydraulic Structures
ETL 1110-2-312 Strength Design Criteria for Reinforced
Hydraulic Structures
American Railway Manual for Railway Engineering
Engineering Association
| Unit Stresses
6~03 Unit design stresses which will be used in the design of the
proposed structures are given in the following table.
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Table VI-1. Unit Design Stresses, Weight and Properties.

CONCRETE
Ultimate Compressive Strength:

Cast-in-place structures other than

culverts (box and railroad bridge) f'c = 3,000 psi
Box culverts (including railroad bridge) f'c = 4,000 psi
Modulus of Elasticity Ec = 57,000 (£re)1/2

REINFORCING STEEL

Grade 40: Yield Strength = 40,000 psi
Grade 60: Yield Strength = 48,000 psi
Modulus of Elasticity = 29,000,000 psi

WEIGHT AND PROPERTIES

Concrete Weight 150 pef
Water Weight 62.5 pef

SOIL PROPERTIES

q_ Backfill Foundation
! Moist weight (pef) 130 124
Saturated weight (pef’) 137 131
Internal Friction Angle (degree) 38 35
Equivalent Fluid Pressure
Coefficient: Active (K,) 0.24 ————
at Rest (R) 4.2 =
Allowable Bearing Pressure (psf) -—- 4,000
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Rectangular Channel, Transition Structures, and Confluences

RECTANGULAR CHAMMEL

6-04 The walls of the open rectangular reinforced concrete channel will
be designed as L-Type or U-Type retaining walls. For L-Type retaining
walls, a 10-inch thick concrete invert will be provided between the wall
footings with a center mat of reinforcement consisting of 5/8-inch
diameter steel bars at 12 inches on centers in each direction. The
walls will be designed in pairs opposite each other with the wall
footing abutting the 10~-inch thick invert slab. This type of design
will provide the necessary resisting force required for stability and
will prevent sliding. For U-type retaining walls, the toe of each wall
footing will be at the channel centerline.

6-05 Both L-Walls and U-Walls will be designed for two loading
conditions: Condition I (channel empty), and Condition II (channel
full). For Condition I loading, earth pressure on the back of the wall
will be determined in accordance with criteria contained in Civil Works
Engineer Letter 64-7, 22 April 1964, Subject: "Construction Stresses in
Retaining Walls." The lateral earth pressure due to a condition of
drained backfill will be computed. The triangle distribution of the
horizontal earth pressure will be assumed in the design of the wall stem
and footing. Besides the earth pressure, a maximum loading of 200 psf
due to construction equipment will be applied at the top of wall; the
loading will be decreased by unit lateral earth pressure Kw for each
foot of depth. Friction with a coefficient equal to 3/4 of the tangent
of the internal friction angle of the backfill material will be assumed
to act on the back of the walls. Straight line distribution of soil
pressure would be assumed in the design of wall footing. For Condition
II loading, the hydrostatic pressure of 62.5 pounds per square foot on
the channel side of the wall will be balanced by the passive lateral
earth pressure acting on the back of the wall. Vertical reinforcing
steel in the channel face of the wall will consist of either reinforcing
bars 1/2-inch in diameter on 2-foot centers or reinforeing bars
comprising 10 percent of the vertical steel in the back of the wall,
whichever gives the greater area of steel.

TRANSITION STRUCTURES

6-06 Transition structures will be provided where the width of the
rectangular section changes along with the height of the wall within
certain distances. The structure, will be designed as an open
rectangular channel.

CONFLUENCES

6-07 Confluence structures will be formed at Lincoln Avenue Channel and
Mangular Channel joining Oak Street Drain. A divider wall at the
confluences will be designed for their respective differential water
pressure against the wall between the two channels, and will also be
designed for seismic loading.
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Box Culvert

6-08 The box culvert section will be designed in accordance with

EM 1110-2-2902 to carry vertical earth loads, lateral earth pressures,
hydrostatic pressures, and live loads. The lateral active pressure on
the walls of the channel will be determined by the Rankine theory. The
friction due to the earth backfill on the wall will not be considered,
and a straight line distribution for foundation pressure will be
assumed. The live loads for box culvert under the freeway will be
distributed in accordance with AASHTO Standard Specifications for

HS 20-4Y4 design loading. Jacking pressures and axial forces due to
vertical loads and horizontal earth pressures will be considered in the
design. Box culverts under the railroad will be designed according to
American Railway Engineers Association.

Side Drain Structures

6-09 Appropriate sizes of RCP drainage pipes will be provided to
connect existing drainage pipes into proposed channel. Automatic
drainage gates will be provided wherever required (see tables IV-2
and 2a).

Railroad Bridge

6-10 The existing Santa Fe Railroad bridge, including its abutments,
was designed for Cooper 65 loading. The proposed bridge will be
designed as a box culvert for Cooper 85 loading as required by the
railroad involved and in accordance with American Railway Engineers
Association Manual. The change in loading criter.ia is not considered a
betterment.

Righway Bridges
6-11 Highway bridges will be designed by local interests in accordance

with applicable standards of American Association of State Highway and
Transportation Officials.
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VII. NRELOCATION OF STRERTS, RAILROAD, AND UTILITIES

General

7-01 Under the recommended plan for the Oak Street Drain Channel,
replacement of seven bridges and one railroad crossing will be
necessary. In addition, relocation of several major utilities will be
required. The existirg Riverside Freeway and its ramps will remain in
operation during the construction of the channel as the box concrete
section will be installed by tunnelling and jacking. The local sponsor
will be responsible for all design and cost in connection with
replacement of street crossings including detours and relocation of
underground utilities. The Federal Government will be responsible for
the replacement of the railroad bridge (fig. 9) including the shoofly
and its appurtenances.

Streets

7-02 Existing concrete bridges at the crossing of Ontario Avenue (sta.
161+452), 10th Street (sta. 105+81), 8th Street (sta. 98+25), 6fth Street
(sta. 90+18), Pomona Road (sta. 60+03), and Railroad Street (sta. 47:92)
will be replaced by a covered reinforced concrete rectangular section.
Corona High School's wooden bridge (sta. 118+28), will also be replaced
by a covered rectangular section. During construction of the bridge a
detour will be made available at Ontario Avenue, 6th Street, and Pomona
Road. During bridge construction 10th Street, 8th Street and Railroad
Street will be temporarily closed. For construction of the covered
section from station 79+00 to station 65+40, 'D' Street will be
temporarily cloced, two-way traffic will be limited to one side of
Lincoln Avenue, and a detour will be provided for the on and off ramps
of Riverside Freeway. Due to heavy traffic on the Riverside Freeway,
the Transportation Department of the State of California has indicated
that the only acceptable channel construction method is by tunnelling

and jagking the rectangular concrete box channel into its final
positioen.
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Figure 10. Existing Santa Fe Railroad bridge crossing Oak Street Drain.

Railroad

7-03 The existing Santa Fe Railroad bridge at channel Sta. 40+86 is a
65-foot long, and 32-foot wide double track timber bridge. The existing
bridge would be replaced by a reinforced concrete box structure with a
clear span of 26 feet. A shoofly of approximately 2100 feet in length
would be provided on the north side and parallel to the existing track
during the construction of the railroad bridge. It is proposed to
complete the design and construction of the railroad bridge and the
shoofly by agreement with the Atchinson, Topeka and Santa Fe Railway
Company. A draft cost reimbursible agreement is provided in Appendix A.

Utilities

7-04 The alignment and grade of the proposed channel will be designed
to avoid relocation or modification of existing utilities which are
crossing or in the vicinity of Oak Street Drain. The existing 9-foot
diameter waterline at Sta. 194+14 owned by Metropolitan Water District
will remain in place. However, at Sta. 38+05 the existing 30-inch high
pressure gasline owned by Southern California Gas Company will be
relocated from elevation 576 to elevation 562, which would be 5 feet
below the invert of the proposed channel. The owner, sizes and
disposition of water, sewer and gas service lines, and overhead power
and telephone lines are listed in table V1I-1.
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Table VII-1. List of Existing Utilities.

Channel
No. Sta. Existing Utility Owner Remarks
1 194415 108-inch waterline Metro. Water Distr. Waterline to
remain.
2 161+92 Electrical Duct Southern Cal. Edison Duct to remain.
3 161+77 16-inch waterline City of Corona To be relocated.
4 161460 2U4-inch waterline City of Corona To be relocated.
5 161412 8-inch Irrig. line Private To be relocated.
6 107+00 2U-inch waterline City of Corona To be relocated.
7 106420 8-inch waterline City of Corona To be relocated.
8 106+06 4 MCD telephone Pacific Telephone To be relocated.
9 106401 l-inch waterline City of Corona To be relocated.
10 105+73 8-inch sewerline City of Corona To be relocated.
11 105+61 8-inch waterline City of Corona To be relocated.
12 90+62 6-inch waterline City of Corona To be relocated.
13 90460 15 MCD Telephone Pacific Telephone To be relocated.
14 90457 6 MCD Telephone Pacific Telephone To be relocated.
15 89+ 8-inch sewerline City of Corona To be relocated.
16 T4+60 6-inch waterline City of Corona To be protected
in place.
17 Ta+N 10-inch sewerline City of Corona To be relocated.
18 72496 14-inch waterline City of Corona To be protected
in place.
19  T2+90 6-inch waterline City of Corona To be protected
in place.
20 72463 12-inch sewerline City of Corona To be relocated.
21 72415 6-inch waterline City of Corona To be protected
in place.
22 59484 8-inch waterline City of Corona To be relocated.
23 UB+07 l-inch waterline City of Corona To be protected.
24 48+01 12-inch sewerline City of Zorona To remain.
25 47475 Aban. 16-in. wtrlne City of Corona To be removed.
26 37463 16-inch 0il 1line 4 Coroner Pipe Line Co. To be relocated.
27 38+05 30-inch Gas line So. Cal. Gas Co. To be relocated.
28 18463  30-inch sewerline Santa Ana watershed To remain.

project authority
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VIII. ACCESS ROADS

General

8-01 The berm on one or both sides of the proposed open rectangular
concrete channel will be utilized as vehicular access road for the
inspection and maintenance of the flood control project. One of the
berms will be paved with asphaltic concrete to permit all-weather usage
of the berm. The access road will join a public street wherever
possible, otherwise if necessary a turnaround will be provided. A
5-foot high chain link fence will be installed on top of the channel
walls and a gate will be provided at the entrance for preventing the
public from entering the access road. A 15-foot wide vehicular ramp to
the invert of the channel will be provided at station 91+40.

Geometric Design

8-02 Vehicular access roads (including ramps) will be designed in
accordance with the report entitled "A Policy on Geometric Design of
Rural Highways" by the American Association of State Highway and
Transportation Officials. The design will also conform to the standards
of the Federal Highway Administration for secondary roads of low

usage. Top of the access road will be designed to drain toward and over
the top of the channel wall.

Pavement Section

8-03 The flexible pavement section forming the access roads was
designed in accordance with Department of the Army TM 5-822-5, "Flexible
Pavements for Roads, Streets, Walks, and Open Storage Areas." The
Geotechnical Appendix addresses pavement design values and traffic
criteria: Category II traffie, Class F road, and Design Index 1. The
following pavement section was selected to satisfy pavement design
values and traffic criteria for access roads:
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Materials

Asphaltic Concrete
Prime Coat

Stabilized Aggregate Base
Course compacted to 100%

Levee Fill or Channel Wall
Backfill compacted to 95%

VIII-2

Thickness (inches)

2



IX. ENVIROMMENTAL EVALUATION
Environmental Impacts

9-01 An environmental impact statement for the proposed flood control
improvements along the mainstem of Santa Ana River including Santiago
Creek and Oak Street Drain was presented in the Phase I General Design
Memorancum (GDM) dated September 1980. For this Phase II GDM, the
environmental evaluation has been updated and broadened to include the
extension of downstream portion of Oak Street Drain to Temescal Wash
Channel.

9-02 Based on predicted land use for the project area and areas
immediately adjacent to it, it is unlikely that the project will have
significant long-term environmental impacts except for removal of
riparian and other vegetation in the lower reaches of the project area.
The area is rapidly developing and could be expected to be urbanized
within the near future; the project may contribute to increasing the
pace of this development but is unlikely to influence the nature and
extent of the development itself. There are no cultural resources in
the project area, and no threatened or endangered species have been
documented in the project area.

9-03 Impacts during construction of the project will be short-term
increases in noise, dust, and traffic, along with losses of esthetic
values and a decrease in air quality during excavation and construction
activities.

9-04 The primary long-term impacts from the project will be loss of
some vegetation, particularly riparian vegetation in the lower channel
reaches, and a loss of esthetic quality along the channel. No
mitigation is necessary or required for the removal of some vegetation
and loss of esthetic quality.

Construction Considerations

9-05 There are a number of alternatives for alleviation or compensation
for the long-term impacts to vegetation and esthetics. In general, they
involve revegetation of the channel areas in the lower reach and
planting of shrubs and trees along the landside channel levees and
rights-of-way.
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X. DIVERSION AND CONTROL OF WATER DURING CONSTRUCTION

Available climatological information indicates that nearly all of the
annual rainfall of approximately 13 inches in the Oak Street Drain
drainage area occurs during the rainy season between mid-October and
mid-April, and the remainder of the year is considered the dry period.
Construction of the channel will be scheduled to take place during the
period from April to October. The existing Oak Street Debris Basin will
be utilized to prevent runoff from the canyons from entering the
construction area, and the existing culvert under Riverside Freeway will
remain operational until the completion of the proposed reinforced
concrete box under the Freeway. Water from the local commercial area
will be in small amounts and can be controlled by the construction of
small dikes or bypass structures and the installation of pumps.




XI. REAL ESTATE REQUIREMENTS

General

11-01 Construction of the proposed Oak Street Drain Channel will
require a total of 34 acres of permanent rights-of-way of which 13 acres
are already owned by the Riverside County Flood Control and Water
Conservation District, 7 acres are owned by the City of Corona, 3 acres
are located within the existing public street or freeway rights-of-way,
and the remaining 11 acres are privately owned. In addition,
approximately 7 acres of temporary construction easements for detours,
shoofly, haul roads, contractor's work area, and storage yard will be
needed.

Fo N

: Acquisition

11-02 1In accordance with the authorizing documents, the local
sponsoring agency will be responsible for acquiring and bearing all
costs in association with the acquisition of channel rights-of-way and

1 construction easements. Acquisition of both rights-of-way and easements
will be completed prior to the initiation of construction. The
estimated cost of real estate is:

Land $1,978,000
Improvements 333,000
Damages _ 200,000
Contingencies (20%) 502,000
1} Relocation (PL 91-646) 0
" | Administrative 295,000
'» Total Costs $3,308,000
XI-1
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XII. COST ESTIMATES

Pirst Costs

12-01 The first cost of the proposed Oak Street Drain Channel is
presently estimated at $20,652,000. The unit price for various items of
work was based on the recent construction bid prices of September 1985
of Los Coches Creek in San Diego County, California. In addition, the
rapid urbanization along the project area was considered a major
contributing factor to increased construction cost. 1In accordance with
EM 1110-2-1301, a 15 percent contingency is added to the estimated
construction cost. The 10 percent and 7 percent of construction cost
were selected as the cost for engineering and design, and supervision
and administration, respectively. These percentages are based on the
actual prevailing rates experienced by the Los Angeles District Office.
The costs for rights-of-way and construction easements were based on
current market land value. Relocation of utilities were based on
existing utility datz furnished by the Riverside County Flood Control
and Water Conservation District. First costs are shown in table XII-1.

Operation and Maintenance

12-02 Upon completion of the proposed flood control channel project,
the annual operation and maintenance cost for flood control features is
presently estimated at $55,000, which is based on the cost for similiar
type of channel experienced by the Los Angeles District.

Comparison of Estimates

12-03 A comparison of estimated project costs between the one as
presented in the Phase I General Design Memorandum dated September 1980,
the escalated Phase I GDM estimate (October 1987 price level), and the
present is shown in table XII-3. The escalated Phase I GDM estimate was
based on the Phase I design features and their costs, except that the
estimate includes a price level increase as indicated by the Engineering
News-Record indexes between October 1979 and October 1987 which is the
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present base. The reasons for the differences between the escalated
Phase I GDM estimate and the present estimate are presented in the
following paragraphs.

a.

f.

The increase of $114,000 in construction cost of the railroad
relocation is mainly due to the result of refinement in the cost
estimate.

The irecrease in construction cost of $818,000 for the open
rectangular section is due to higher concrete cost than
previously anticipated due to additional urbanization which
restricts the space necessary for construction and affects the
vehicular access to the project site.

An addition of $1,116,000 for the construction of the
trapezoidal section is due to extension of the proposed channel
to Temescal Wash to provide the adequate point of disposal for
floodwaters.

The decrease of $177,000 in the construction cost of the covered
section is due to the result of a structural design which
indicated that the quantity of concrete, steel, and Portland
Cement will be less than the Phase I General Design Memorandum
estimate.

The decrease of $606,000 in construction cost for other features
is due to (1) design change which reduced the length of Mangular
Channel ($107,000), (2) elimination of the downstream end
protection ($273,000), (3) limiting asphaltic pavement to only
one berm ($67,000), and (Y4) reduction in fencing cost from the
projected $11.25 to $5.00 per linear foot ($159,000).

Increase of $596,000 in engineering and design, and $83,000 in
supervision and administration are the result of increases in
the overall construction cost.

Inclusion of the cost for the preparation of Operation and
Maintenance Manual increases the project first cost by $30,000.

A $1,924,000 increase in the cost for land is due to the fact
that the market value of the land in the project area increased
at a faster rate than the price-level index.

The estimated construction cost for highways and bridges
increased by $996,000 can be attributed to the change of
construction methods by the adoption of jackirg the concrete box
into place underneath the Riverside Freeway and providing H-pile
shoring for large portion of the channel between station 79+00
and station 67+70.

The decrease of $436,000 in the estimated cost for relocation of
utilities is due to the change of channel alignment and profile
to avoid the relocation of existing utilities such as the 108-

inch waterline owned by Metropolitan Water District and
waterlines at Lincoln Avenue south of Riverside Freeway.

XI11-2




) e

B ) L o ama o N 0 e

Table XII-1. Detailed Estimate of First Cost.
(October 1987 Price Level)

Acct. Unit
No. Description Quantity Unit Price Amount
First Cost For Flood Control
Construction and Railroad
02. Relocation Costs:
Railroad Bridge Relocation
Remove Exist. Bridge 1 JOB L.S. $12,000
Excavation 3,500 cY $14.00 14,000
Fill, Compacted 1,000 CcY 6.00 6,000
72" CMP 210 LF 310.00 65,000
Sand Bags 1 JOB L.S. 3,000
Crib Wall 1,200 LF 5.10 6,000
Shoofly and New Track (See page A-2T) 207,000
Concrete, Invert 70 CY 80.00 6,000
Concrete, Walls 40 cY 143.00 6,000
Concrete, Roof 60 CY 155.00 9,000
Cement, Portland 960 CWT 5.00 5,000
Steel, Reinf. 21,000 LB 0.42 9,000
Encase 16" 0il Line 1 JOB L.S. 5,000
Remove Shoofly 1 JOB L.S. 20,000
Utilities
Water Lines 1 JOB L.S. u7,000
Sewer Lines 1 JOB L.S. 11,000
Gas Lines 1 JOB L.S. 19,000
0il Line 1 JOB L.S. 11,000
09. Channel Costs
Diversion and Control of Water 1 "0B L.S. 74,000
Clear and Remove Obstructions 1 JOB L.S. 500,000
Open Rectangular Section:
Excavation 172,000 cY 2.84 488,000
Compacted Fill 83,000 CcY 7.25 602,000
Concrete, Wall 10,300 CY 147,00 1,514,000
Concrete Invert 15,600 cY 127.00 1,981,000
Cement, Portland 146,000 CWT 5.00 730,000
Steel, Reinforcing 1,865,000 LB 0.42 783,000
Subdrainage System 1 Job L.S. 15,000
Disposal of Excavated 77,000 cY 2,00 154,000
Material
Covered Channel from
Sta. 76465 to 74+75 and
Sta, T4+15 to Sta. T3+60
Excavation 8,000 CcY 2.84 23,000
Shoring 245 L.F. 800.00 196,000
Compacted, Fill 5,000 CcY 7.25 37,000
Conerete, Roof 299 cY 180.00 52,000
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Table XII-1, (Continued)

Acct. Unit
No. Description Quantity Unit Price Amount

Concrete, Walls 270 cY 147.00 40,000
Concrete, Invert 340 CY 127.00 43,000
Cement, Portland 5,100 CWT 5.00 25,000
Steel Reinforcing 104,000 LB 0.42 43,000

Low Flow Channel

Sta. 205400 to Sta. 202+85 1 JOB L.S. 22,000

Pier Nose Extension

Sta. 80+37 to Sta. 80+10 1 JOB L.S. 4,000

Transition Section

Sta. 35+00 to Sta. 34400 1 JOB L.S. 57,000

Open Trapezoidal Section-
Excavation 24,000 cY 2.84 68,000
Compacted Fill 41,000 CcY 7.25 297,000
Stone, Grouted T,100 CY 32.00 227,000
Grouting Stonework 2,840 CY +58.00 165,000
Concrete Wall and Invert 530 CY 141,00 75,000
Cement, Portland 24,400 CWT 5.00 122,000
Steel, Reinforcing 38,000 LB 0.42 16,000

Equivalent Chan. from Sta. 79+00
to Sta. 76+65, Sta. TH+75 to
Sta. TU4+15 and Sta. 73+60 to

Sta. 65+70 (See Table XII-2) 1 JOB L.S. 603,000
Lincoln Avenue Channel 1 JOB L.S. 58,000
Mangular Channel 1 JOB L.S. 47,000
Side Drain Structures 1 JOB L.S. 118,000
Asphaltic Concrete 2,800 TON  47.00 132,000
Fence, Chain Link 31,700 LF 5.00 $ 158,000
Esthetic Treatment 1 JOB L.S. 315,000
Subtotal 10,245,000
Contingencies (15%) 1,536,000
Subtotal, Construction 11,781,000
30. Engineering and Design 558,000
Pre-Construction E & D 1,000,000
31. Supervision and Administration (6%) 707,000
51.22 Operation and Maintenance Manual 30,000
Total Flood Control Construction 14,076,000
Cost
LANDS AND DAMAGES (See Page XI-1) 1 JOB L.S. 3,308,000
Relocations:
Highway Bridges and Detours
Ontario Avenue 1 JOB L.S. 65,000
Corona High School 1 JoB L.S. 12,000
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Table X1I-1, (Continued)

Acct. Unit
Do. Description Quantity Unit Price Amount
10th Street 1 JOB L.S. 114,000
8th Street 1 JOB L.S. 50,000
6th Street 1 JOB L.S. 118,000
Covered Section From Sta. 79+00
to Sta. 65+70 (See Table XII-2) 1 JOB L.S. 1,944,000
Pomona Road 1 JOB L.S. 70,000
Railroad Street 1 JOB L.S. 45,000
Utilities
Power Lines 1 JOB L.S. 11,000
Telephone Lines 1 JOB L.S. 21,000
Sum 2,450,000
Contingencies (15%) 367,000
Engineering and Design (10%) 282,000
Supervision and Administration (6%) 169,000
Subtotal, Relocation Cost $3,268,000
Total Cost for Lands & Damages $6,576,000
TOTAL PROJECT COST $20,652,000
q
1
4
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Table XII-2. Detailed Cost Estimate for Covered Section
Between Station 79+00 and Station 65+70.
(October 1987 Price Level)

Unit
Description Quantity Unit Price Amount
Covered Section From
Sta. 79+00 to Sta. 76+65,
Sta. TH4+75 to Sta. TH+15,
and Sta. 73+60 to Sta. 67+70
Excavation 29,000 cY $2.84 $82,000
Shoring 550 LF  800.00 440,000
Compacted Fill 18,000 cY 7.25 130,000
Concrete, Roof 1,040 cY 180.00 187,000
Concrete, Walls 980 CY 147.00 144,000
Concrete, Invert 1,220 cY 127.00 155,000
Cement, Portalnd 18,300 CWT 5.00 92,000
Steel, Reinforcing 373,000 LB 0.42 157,000
Lincoln Avenue Detour 1 JOB L.S. 44,000
Detour for Ramps 1 JOB L.S. 106,000
Covered Section From
Sta. 67+70 to Sta. 65+70
Concrete, Roof 370 CY 168.00 62,000
Concrete, Walls 260 cY 168.00 44,000
Concrete, Invert 430 CY 168.00 72,000
Cement, Portland 6,000 CWT 5.00 30,000
] Steel, Reinforcing 127,000 LB 0.50 64,000
1 Prepare Site for Jacking 1 JOB L.S. 38,000
Excavation 3,100 cY 70.00 217,000
1 Jacking Box 1 JOB L.S. 483,000
Subtotal $2,547,000
Equivalent Open Rectangular Channel
from Sta. 79+00 to Sta. 76465,
Sta. T4+75 to Sta. T4+15,
Sta. 73+60 to Sta. 65+70
Excavation 44,000 CcY 2.84 125,000
Compacted Fill 5,500 cY 7.25 40,000
Concrete, Wall 830 CY 147,000 122,000
Concrete, Invert 1,310 cY 127.00 166,000
Cement, Portland 14,100 CWT 5.00 71,000
Steel, Reinforcing 161,000 LB 0.42 68,000
Fence, Chain Link 2,200 LF 5.00 11,000
Subtotal $603,000
Difference (Bridge Cost) $1,944,000
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Table XII-3.

Comparison of Estimated First Costs for Flood Control.

Cost Phase I Phase I Present
Acct. GDM GDM Estimate
No. Description Oct. 1979 Oct, '87 Oct. '87
FIRST COST FOR FLOOD CONTROL CONSTRUCTION
02 Railroad Bridge $ 212,000 ¢ 315,000 429,000
Modification
Utilities = ececece | cocacccas 101,000
09 Channel 6,789,000 10,100,000 11,251,000
Open Rectangular Section (4,359,000) (6,485,000) (7,303,000)
Open Trapezoidal Section ( =---e--) ( ~ememeea (1,116,000)
Covered Section ( 939,000) (1,397,000) (1,220,000)
Other Features (1,491,000) (2,218,000) (1,612,000)
30 Engineering and Design 710,000 962,000 558,000
Pre-Construction E & D ( e ) ( wmcmmee ) 1,000,000
31 Supervision and 491,000 624,000 707,000
Administration
51,22 Operation and Maintenance ( =—c-eo- ) I G ) 30,000
Manual
TOTAL FIRST COSTS $8,202,000 12,001,000 14,076,000
FOR FLOOD CONTROL
LANDS AND DAMAGES $ 930,000 1,384,000  $3,308,000
Relocations:
Highway and Road Bridges 1,527,000 2,272,000 3,268,000
Covered Section Between
Sta. 79400 and ( 829,000) {1,233,000) (2,593,000)
Sta. 65470
A1l Other Bridges ( 698,000) (1,039,000) (632,000)
Utilities 390,000 580,000 (43,000)
TOTAL LANDS & DAMAGES 2,847,000 4,236,000 $6,576,000
TOTAL PROJECT COST $11,049,000 16,237,000 $20,652,000
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XIII. OPERATION AND MAINTENANCE

13-01 In accordance with authorizing law, the local sponsoring agency
would be responsible for operation and maintenance of the channel upon
completion of construction by tne U.S. Army Corps of Engineers. An
operation and maintenance (O&M) manual would be prepared after
construction of the flood control improvements in accordance with

ER 1130-2-304 "Project Operations" and applicable provisions of

ER 1150-2-301 "Local Cooperation". The estimated cost for the
preparation of the 0&M manual is $30,000. The local sponsor would be
responsible for the operation and maintenance of the flood control
channel improvements. In general, the major items of operation and
maintenance and their estimated annual costs would be as follows:

Item Annual Cost

Operation

Administration $ 5,000

Inspection and evaluation 3,000
Maintenance

Routine (fence repair, rip-rap, weeds,

equipment, sealing, debris cleanup, etc.) 15,000
Miscellaneous 5,000

Ma jor Replacement

Access road (30 years) 3,000
Concrete invert 17,000
Subtotal 48,000
Continency 15% _17,000
TOTAL $55,000
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13-02 The existing debris basin is operated and maintained by the
Riverside County Flood Control and Water Conservation Distriect. In
order to assure the Oak Street Drain Channel functions as designed, the
local sponsor will be required to maintain a debris storage capacity of
at least 168 acre-feet (75 percent of the design volume of 224 acre-
feet). The local sponsor will be required to remove any debris
exceeding the 75 percent limit.
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XIV. DESIGN AND CONSTRUCTION SCHEDULE

Preparation of Plans and Specifications

14-01 Preparation of contract plans and specifications for the
construction of the proposed flood control project will be initiated
after the Phase II General Design Memorandum for the Santa Ana River is
approved. The Oak Street Drain Channel is being considered as an
initial construction unit; consequently, a set of contract plans and
specifications is scheduled for completion by the end of March 1990.

Construction Schedule

14-02 Construction of the channel is scheduled to start in spring of
the year. Construction of the channel including the reinforced concrete
box under Riverside Freeway will take approximately 12 months. Table
XIV-1 shows a generalized construction schedule. This construction
schedule may be modified as required, based on the total project
requirements. The overall project construction schedule is provided in
the main report.

Federal and non-Federal Funds Required by Fiscal Years
14-03 Federal and non-Federal funding requirements by fiscal year for

the preparation of contract plans and specifications and construction
are shown in the main report.
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Contract No.

CONTRACT FOR MODIFICATION, REARRANGEMENT

OWNER AND ADDRESS:

CONTRACT FOR:

AMOUNT :

LOCATION:

PAYMENT TO BE MADE BY:

e M

OR ALTERATION OF FACILITIES

(COST REIMBURSABLE)

THE ATCHISON, TOPEKA AND SANTA FE RAILWAY COMPANY
80 East Jackson Boulevard

Chicago, Illinois 60604

Modification of Existing Railroad Bridge

$207,000

Oak Street Drain, Corona, California
Riverside County

Santa Ana River Drainage Area, California

Finance and Accounting Officer
Department of the Army

Los Angeles District, Corps of Engineers
300 North Los Angeles Street

P.0, Box 2711

Los Angeles, California 90053



The payment to be made by this instrument is authorized for the purpose
set forth herein, and is chargeable to the appropriation below enumerated, the

available balance of which 1is sufficient to cover the amount thereof:
96X3122 Construction General, C. of E., Civil AF4211055%00000

This fontract is authorized by the Water Resources Development Act of 1986,
99th Congress 2nd Session, Report 99-1013, Title IV, Flood Control,

Section 401,




Contract No.

CONTRACT FOR MODIFICATION, REARRANGEMENT

OR ALTERATION OF FACILITIES

(COST REIMBURSABLE)

This contract, entered into this day of 19 » between

the UNITED STATES OF AMERICA (hereinafter called the "Government"),
represented by the Contracting Officer executing this contract, and THE
ATCHISON, TOPEKA AND SANTA FE RAILWAY COMPANY, a corporation organized and
existing under the laws of the State of Delaware, with its principal office
and place of business in the City of Chicago, State of Illinois (hereinafter

called Santa Fe);

WITNESSETH THAT:

WHEREAS, the Government has, under authority of the Water Resources
Development Act of 1986, Report 99-1013, Title IV Flood Control, Section U01,
herein after referred to as the Water Resources Development Act of 1986,
undertaken the development of a flood control project known as the Santa Ana
River Mainstem (including Santiago Creek) (hereinafter called the "Project" as
shown on Exhibit A), including as a part thereof, the construction of a flood
control channel across Santa Fe's right-of-way on the Oak Street Drain,
(hereinafter called the "Channel Project" at the location shown on Exhibit

"A"); and

A-3




WHEREAS, Santa Fe is the holder of certain fee title and/or easement
rights appurtenant thereto on which the Santa Fe has constructed and is
operating and maintaining certain facilities, consisting of a double track
railroad bridge No. 24.94, Third District, Corona, California and trackage
crossing the Oak Street Drain, which will be affected by the development and

use of the Project by the Government; and

WHEREAS, it is necessary in the construction, completion and enjoyment by
the Government of said Project that the aforemertioned title, rights and
privileges of Santa Fe be modified, and that said facilities of Santa Fe be

modified; (hereinafter called "Bridge Project" as shown on Exhibit "B"); and

WHEREAS, Santa Fe is willing to modify its rights and privileges\%g-and to
said lands and/or rights-of-way, and to provide engineering, construction and
inspection of railroad facilities located thereon, in consideration of the
payment by the Government of all reasonable and legitimate costs for the
engineering, construction, and inspection of said facilities to be modified by
the Government at such location, and in such a manner as to facilitate the
construction, development, and use of the said Channel Project; and Santa Fe
agrees that said consideration constitutes full, just and complete
compensation for the alteration and modification of its existing facilities;

and

NOW THEREFORE, in consideration of the faithful performance of each party
of the mutual covenants and agreexents hereinafter set forth, it is mutually

agreed as follows:




T
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ARTICLE 1. OBLIGATIONS OF THE SANTA FE

a. Santa Fe shall furnish all services, labor, materials, tools and
equipment necessary to perform engineering, construction and inspection in
connection with the Bridge Project at the location shown on Exhibit "A",
preliminary plans shown on Exhibit "B", and the estimated cost, designated
Exhibit "C". Any item of work incidental to those items listed in Exhibit
"C" but not mentioned therein may be included as part of this agreement as an

item of work upon written approval of the Government.

b. Santa Fe shall furnish engineering, construction and inspection
services in connection with the modification of its facilities so as to avoid
interference with construction and operation of the Government's proposed
Channel Project. Said engineering, construction and inspection services will
be performed in accordance with the latest American Rallway Engineering
Association Manuals and the current state of art for railway engineering and
in accordance with the Government's drawing designated Exhibit "B". The
Bridge Project plans and specifications provided by Santa Fe, approved by the
Government, will be on file at the Office of the District Engineer, U.S. Army
Engineer District, Los Angeles, Corps of Engineers, 300 North Los Angeles
Street, Los Angeles, California, which by this reference, said drawings and
specifications are made a part hereof. Said construction including track work
for the existing tracks and shoofly will be accomplished with Santa Fe's own
employees working under Railroad Labor Agreements and on a force-account
basis. When practical all work will be performed at regular hourly rates,

exclusive of premium overtime except as requested at time of need and based on



approval of the Contracting Officer. Such work shall include the following,
together with such other pertinent items as may be delineated on the attached

Exhibits ™A" and "B",.

(1) Santa Fe shall review the structural data prepared by the
Government in design of that portion of the channel structure beneath its
track facilities and the design shall be subject to the approval of Santa
Fe. Santa Fe agrees to govern its rail traffic (reduce train speed) as
necessary to conform to the construction conditions reflected by the Project

plans, specifications, and the term of this contract.

Under certain types of rail traffic to be agreed upon by Santa Fe, the
Contracting Officer or his representative and the Government's contractor, the
contractor shall schedule his work to take into consideration said types of

rail traffic.

(2) Upon award of the Project contract, Santa Fe shall confer when
notified with the Cont;acting Officer or his representative and the
Government's channel contractor to determine, and agree to, a schedule of
construction for the Project, specifically as it affects Santa Fe's

facilities.

¢. Santa Fe shall provide all lights, signs and flagging during raiil
traffic operations through channel construetion area in accordance with Santa
Fe's rail traffic regulations. Notwithstanding the terms of paragraph "b" of
this Article 1, it is understood that flag protection of rail traffic and

inspection service may be necessary at any time, including when overtime rates

A-6




may be applicable, and flagmen and inspector shall be provided without prior
approval of Contracting officer. Santa Fe shall notify the Contracting

Officer if and when such overtime rates are necessary and applicable.

d. During the progress of the work under the contract, Santa Fe shall
perform such other work, or such modification of the work set forth to be
performed herein, as the Contracting Officer for the Government and the
authorized representative for Santa Fe may mutually determine to be necessary
to accomplish the modification of the bridge, and to avoid interference with
construction and operation of the project. Such mutual determination shall be

evidenced by memorandum in writing.

e. Santa Fe shall procure all necessary permits and licenses; obey and
abide by all applicable laws, regulations, ordinanced and other rules of the
United States of America, of the State, Territory, or political subdivision
thereof wherein the work is done, or of any other duly constituted public

authority.

f. Santa Fe shall make such necessary schedules and specifications in
connection with the work to be performed hereunder as may be required by the
Contracting Officer, all of which shall be subject to approval of the
Contracting Officer. Any drawings, maps, or specifications which may be
furnished by the Government shall, if required by Santa Fe, be subject to
approval by Santa Fe or his authorized representative before any work to which

they relate is performed.

(g) Pursuant to the Water Resources Development Act of 1986,
authorizing construction of the Project, all easements, rights-of-way, or

other interests in real property necessary for the construction of the Channel




Project at the location shown on Exhibit "A" and preliminary plan shown on
Exhibit "B" are to be provided by responsible local interests, without cost to
the Government and without cost to Santa Fe. Riverside County Flood Control
and Water Conservation District is acting for such local interests. Santa Fe,
without cost to the Government and without cost to Santa Fe, shall make all
necessary arrangements with, and convey to or obtain from the Riverside County
Flood Control and Water Conservation District for any easements, rights-of-way
or other interests in land which may be required for the performance of the
work under this contract and for the construction of the Bridge Project to
eliminate the interference of Santa Fe's facilities with the construction,
completion, and operation of the Channel Project. Santa Fe will convey to the
Riverside County Flood Control and Water Conservation District of Riverside
County a flowage easement or subordinate its interests within the Project

boundary for the operation and maintenance of the completed Channel Project.

{(h) The work by Santa Fe's forces provided for in this agreement
Wwill not be commenced at the Bridge Project site until authorization to
proceed is made by the Government in writing. Santa Fe may purchase and
stockpile material in advance of construction and subsequent to approval of
plans and specifications by the Contracting Officer for work outlined in said

Exhibit "B".

ARTICLE 2. OBLIGATIONS OF THE GOVERNMENT

a. Subject to the availability of funds, the Government shall reimburse
Santa Fe for all costs (except for land or easement which is a responsibility
of the local sponsor) expended in connection with the Bridge Project provided
in ARTICLE 1 hereof, in accordance with the provisions of paragraphs 4, 5, 6,

and 7 and Attachment 1, of Section 3, Chapter U, Volume 1 of the Federal-Aid
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Highway Program Manual published by the Federal Highway Administration, U.S.

Department of Transportation and any revisions thereof or amendments thereto,
which said Manual is hereby incorporated in and made a part of this agreement
by reference. The Government shall reimburse Santa Fe for such costs within a
period of ninety (90) days after receipt of each bill accompanied by invoices
properly certified by Santa Fe, in quadruplicate, supported by such evidence
of payment made by Santa Fe as may be required by the Contracting Officer.

All original time cards or payrolls, material records, and accounts for all
charges and expenditures for which reimbursement will be claimed from the
Government shall be available for a period of three (3) years after completion
of the work by Santa Fe to allow the Government to check and audit the
invoices submitted by Santa Fe. So far as practicable, separate records shall
be maintained by Santa Fe on all items and accounts which shall constitute the
basis of information from which the invoices will be prepared. The total
amount to be paid by the Government to Santa Fe, for the Bridge Project, is

estimated at $207,000 as shown on said Exhibit "C".

b. The Government shall at its own expense, furnish all services, labor,
materials, tools and equipment necessary to review the Santa Fe designed
Bridge Project for reasonableness of costs and will assure that item costs are

not excessive.

Cc. Subject to the availability of funds:

(1) The Government shall reimburse Santa Fe for the work that may be
required under Article 1.b.(2)(i) and 1.b.(2)(j) at such time as the work is
performed, bagsed on notice to the Contracting Officer of the date such work

was performed,
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(2) At the request of Santa Fe, partial payments shall be made during
the performance of the work, for expenditures made for plant, labor and
materials, upon submission by Santa Fe of its invoices to the Government for
such expenditures. This provision shall not be construed as relieving Santa
Fe from responsibility for all materials and work where such payments have
been made, or for restoration of any damaged work not caused by the
Government, or as a waiver of the right of the Government to require complete

fulfillment of all reasonable terms of this contract.

(3) Any inspection and flagging costs incurred by Santa Fe incidental
to construction of the Channel Project by the Government's contractor will be

paid for by the Government under this contract.
d. In general, the Government shall:

(1) Furnish plans and specifications for said Channel Project
construction at location shown on Exhibit "A" and preliminary plan shown on
Exhibit "B", Five sets of said plans, and three copies of specifications
shall be submitted to Santa Fe for approval prior to commencement of
construction. After having been approved by both parties hereto, said plans
and specifications are hereby adopted and incorporated into this agreement by

reference.

(2) Include in its design for the Channel Project a method of
protecting Santa Fe's proposed concrete box structure and embankments from

scour.




(3) Make any and all arrangements, through Riverside County, that may
be necessary to secure the location or relocation of wire lines, pipelines and
other facilities owned by private persons, companies, corporations, political
subdivisions or public utilities other than the Santa Fe which it may be found
necessary to locate or relocate in any manner whatsoever due to the

construction of said Channel Project.

(4) Construct the Channel Project in such a manner as not to

interfere with the safe operation of Santa Fe's line of railroad.

(5) Require its Contractor, or Contractors, to notify Santa Fe
48 hours in advance of any blasting, so that proper flagging protection may be

provided to prevent damage to Santa Fe's trains or property.

(6) Incorporate in each prime contract for construction of the
Channel Project, or the specifications therefor, the provisions entitled
"Relations with Railway Company", set forth in Exhibits "D", "D-1", and "D-2"

attached hereto and made a part hereof.

(7) Except as hereinafter otherwise provided, all work to be done
hereunder by the Government in the construction of said Channel Project will
be done pursuant to a contract or contracts to be let by the Government, and

all such contracts shall provide:

(a) That all work performed thereunder, within the limits of
Santa Fe's right-of-way shall be performed in a good and workmanlike manner
and in accordance with plans and specifications approved by Santa Fe and only
those changes or modifications during constructicn that affect Santa Fe's

safety or operations shall be subject to approval by Santa Fe.
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(b) That no work shall be commenced over, under, or adjacent to
Santa Fe's tracks until each of the prime contractors employed in connection
with said work shall have (1) executed and delivered to Santa Fe a letter
agreement in the form of said Exhibit "D-1", and (ii) delivered to and secured

the approval by Santa Fe of the insurance required by said Exhibit "D-2n,

(8) That the construction of the Channel Project shall not be
commenced by the Government's Contractor until the Government shall have given
written notice to the Assistant General Manager-Engineering, of Santa Fe,
which notice shall state the time that operations for construction of the

Channel Project shall begin.

ARTICLE 3. SALVAGE.

Santa Fe shall use such materials, equipment and supplies from the facilities
existing as of the date of this contract as can be placed in the Bridge
Project under the terms of this contract. Any existing materials, equipment,
and supplies, or any part thereof, not so utilized, may be abandoned in

accordance with the procedures set forth below:

a. If, in the opinion of the Contracting Officer, the existing facilities
to be abandoned by Santa Fe will not interfere with the construction,
operation, and maintenance of the Channel Project, then such facilities need
not be removed by Santa Fe, but may be left in place in a condition

satisfactory to the Contracting Officer.

b. If, in the opinion of the Contracting Officer, the existing facilities
to be abandoned by Santa Fe will interfere with the construction, operation,

and maintenance of the Channel Project, such facilities shall be removed and
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disposed of by Santa Pe with its forces or pursuant to a method of competitive
bidding or negotiation satisfactory to the Contracting Officer. The salvage
value of such removed materials, equipment, and supplies, as determined by the
method of disposal utilized by Santa Fe, shall be credited to the Government
in the form of a deduction to be made from the cost properly charageable to

the work to be performed under Article 1 of this contract.

¢. In the event Santa Fe, with the approval of the Contracting Officer,
elects not to remove and dispose of the facilities to be abandoned, the
Government, at its expense, may remove such facilities in connection with the

construction of the Channel Project and provide for its disposal.

ARTICLE 4. BETTERMENTS

Santa Fe agrees that the Bridge Project to be accomplished under this contract
will provide Santa Fe with facilities equal in service and utility to those
now in existence. The work covered under the scope of this contract does not

constitute a betterment.

ARTICLE 5. OWNERSHIP AND CONDUCT OF THE WORK

a. The Bridge Projegt facilities constructed under this contract shall be
the property of Santa Fe. Said facilities so modified shall conform to plans
and specifications previously approved by the Government. Santa Fe shall be
responsible for maintenance of its bridge structure and bridge supporting
substructure. Maintenance of the channel side slopes and channel invert,
including invert through th= bridge structure will be the responsibility of

the Flood Control District of Riverside County.

A-13




b. The Government may award other contracts for other work in the same
vieinity. Santa Fe will cooperate fully with the Government and/or Government
Contractors and the Government Contractors will cooperate with Santa Fe to the
end that the work of the respective parties may be handled in an efficient

manner.

c. If the Government awards another contract in the same vicinity, the
Government Contractors shall comply with Santa Fe's clearance and insurance

requirements contained in said Exhibits "D", "D-1", and "D-2",
ARTICLE 6. INTERFERENCE

a. Saﬂta Fe agrees that so long as the Channel Project is operated and
maintained for the purpose as described herein, that the facilities as
modified, rearranged or altered pursuant to this contract shall not be so
further altered or modified nor other facilities constructed by Santa Fe, so

as to interfere with the operation of the Channel Project.

b. Notwithstanding paragraph "a" of this Article 6, that if Santa Fe
shall deem it necessary or desirable in the future, in the performance of its
duty as a common carrier, to make bridge repairs, to raise or lower the grade
or change the alignment of its track or to lay additional track cor tracks or
to build other facilities in connection with the operation of its railroad,
Santa Fe shall have full right to make such changes or additions, provided
such changes or additions do not alter the Channel Project herein proposed to
be constructed and provided further, however, that should it become necessary
or desirable in the future to change, alter, or reconstruct the bridge or the

channel to accommodate a railroad project, such alteration or reconstruction
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shall be pursuant to an agreement to be entered into between the parties
hereto, or their assigns, and if an agreement cannot be reached, pursuant to

such action as is authorized by law.

ARTICLE 7. INSPECTION AND ACCEPTANCE

a. Santa Fe shall have the right to inspect the work to be performed
hereunder by the Government at any time during its progress and to make final
inspection upon completion thereof. Failure of Santa Fe to object within
twenty (20) days after final inspection shall indicate satisfactory

performance of the contract by the Government.

b. The Government shall provide Santa Fe channel with channel
construction schedules, and Santa Fe shall have the right to inspect the
channel construction in progress, for conformance to the aforementioned

Channel Project plans and specifications.
ARTICLE 8. RELEASE

Santa Fe agrees, upon completion of the Bridge Project provided herein, to
accept the payment provided for in Article 2 above as full and just
compensation for any and all damages that have been caused to the facilities
altered or modified hereunder and does hereby release the Government from any
and all causes of action, suits-at-law or equity or claims or demands, and
from any liability of any nature whatsoever for and on account of any damages
to said right-of-way and facilities modified or altered hereunder. Santa Fe
also agrees to hold and save the Government harmless from any liability to
third parties arising from the design, construction, and maintenance of the

Bridge Project which is not due to the fault or negligence of the Government.
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ARTICLE 9. COMPLETION

Santa Fe will commence the work hereunder within 5 days from date of receipt
of notice to proceed and complete the work within 30 days after the completion
of all required work by the Government. The Government is contractor on

Bridge No. 24.9%4,

ARTICLE 10. DISPUTES

a. This contract is subject to the Contract Disputes Act of 1978

(41 U.S.C. 601-613) (the Act).

b. Except as provided in the Act, all disputes arising under or relating

to this contract shall be resolved under this clause.

¢. "Claim,™ as used in this clause, means a written demand or written
assertion by one of the contracting parties seeking, as a matter of right, the
payment of money in a sum certain, the adjustment or interpretation of
contract terms, or other relief arising under or relating to this contract. A
claim arising under a contract, unlike a claim relating to that contract, is a
claim that can be resolved under a contract clause that provides for the
relief sought by the claimant. However, a written demand or written assertion
by Santa Fe seeking the payment of money exceeding $50,000 is not a claim
under the Act until certified as required by subparagraph (d)(2) below. A
voucher, invoice, or other routine request for payment that is not in dispute
when submitted is not a claim under the Act. The submission may be converted
to a claim under the Act, by complying with the submission and certification
requirements of this clause, if it is disputed either as to liability or

amount or is not acted upon in a reasonable time.
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(1) A claim by Santa Fe shall be made in writing and submitted to the
Contracting Officer for a written decision. A claim by the Government against

Santa Fe shall be subject to a written decision by the Contracting Officer.

(2) For Santa Fe claims exceeding $50,000, the Santa Fe shall submit

with the claim a certification that--

(1) The claim is made in good faith;

(ii) Supporting data are accurate and complete to the best of

the Santa Fe's knowledge and belief; and

(111) The amount requested accurately reflects the contract
ad justment for which the Santa Fe believes the

Government is liable.

(3) The certification shall be executed by Santa Fe's

General Manager-Engineering

d. For Santa Fe claims of $50,000 or less, the Contracting Officer must,
if requested in writing by Santa Fe, render a decision within 60 days of the
request. For Santa Fe-certified claims over $50,000, the Contracting Officer
must, within 60 days, decide the claim or notify the Santa Fe of the date by
which the decision will be made. Any failure by the Contracting Officer to
issue a decision on a contract claim within the period provided above, or a
later time deemed reasonable by the Board of Contract Appeals, will be deemed

to be a decision by the Contracting Officer denying the claim.

e. The Contracting Officer's decision shall be final unless Santa Fe

appeals or files a suit as provided in the Act.
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f. The Government shall pay interest on the amount found due and unpaid
from (1) the date the Contracting Officer receives the claim (properly
certified if required), or (2) the date payment otherwise would be due, if
that date is later, until the date of payment. Simple interest on claims
shall be paid at the rate, fixed by the Secretary of the Treasury as provided
in the Act, which is applicable to the period during which the Contracting
Officer receives the claim and then at the rate applicable for each 6-month

period as fixed by the Treasury Secretary during the pendency of the claim.

g. Santa Fe shall proceed diligently with performance of this contract,
pending final resolution of any request for relief, claim, appeal, or action
arising under the contract, and comply with any decision of the Contracting

Officer.

ARTICLE 11. COVENANT AGAINST CONTINGENT FEES

a. Santa Fe warrants that no person or agency has been employed or
retained to solicit or obtain this contract upon an agreement or understanding
for a contingent fee, except a bona fide employee or agency. For breach or
violation of this warranty, the Government shall have the right to annul this
contract without liability or, in its discretion, to deduct from the contract
price or consideration, or otherwise recover, the full amount of the

contingent fee,

b. "Bona fide agency,™ as used in this clause, means an established
commercial or selling agency, maintained by Santa Fe for the purpose of

securing business, that neither exerts nor proposes to exert improper




Fd. 4

influence to solicit or obtain Government contracts nor holds itself out as
being able to obtain any Government contract or contracts through improper

influence.

c. "Bona fide employee," as used in this clause, means a person, employed
by Santa Fe and subject to the Santa Fe's supervision and control as to time,
place, and manner of performance, who neither exerts nor proposes to exert
improper influence to solicit or obtain Government contracts nor holds out as
being able to obtain any Government contract or contracts through improper

influence.

d. "Contingent fee," as used in this clause, means any commission,
percentage, brokerage, or other fee that is contingent upon the success that a

person or concern has in securing a Government contract.

e. "Improper influence," as used in this clause, means any influence that
induces or tends to induce a Government employee or officer to give
consideration or to act regarding a Government contract on any basis other

than the merits of the matter.

ARTICLE 12. OFFICIALS NOT TO BENEFIT (1984 APR) FAR 52.203-1

No member of or delegate to Congress, or resident commissioner, shall be
admitted to any share or part of this contract, or to any benefit arising from
it. However, this clause does not apply to this contract to the extent that
this contract 1s made with a corporation for the corporation's general

benefit.




ARTICLE 13. GRATUITIES

a. The right of the Santa Fe to proceed may be terminated by written
notice if, after notice and hearing, the agency head or a designee determines

that Santa Fe, its agent, or another representative--

(1) Offered or gave a gratuity (e.g., an entertainment or:gift) to an

officer, official, or employee of the Government; and

(2) Intended, by the gratuity, to obtain a contract or favorable

treatment under a contract.

b. The facts supporting this determination may be reviewed by any court

having lawful jurisdiction.

c. If this contract is terminated under paragraph (a) above, the

Government is entitled--

(1) To pursue the same remedies as in a breach of the contract; and

(2) 1In addition to any other damages provided by law, to exemplary
damages of not less than three nor more than ten times the cost incurred by
the Contractor in giving gratuities to the person concerned, as determined by
the agency head or a designee. (This subparagraph (c)(2) is applicable only

as this contract uses money appropriated to the Department of Defense.)

d. The rights and remedies of the Government provided in this clause
shall not be exclusive and are in addition to any other rights and remedies

provided by law or under this contract.
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ARTICLE 14, EQUAL OPPORTUNITY

a. If, during any 12-month period (including the 12 months preceding the
award of this contract), Santa Fe has been or is awarded nonexempt Federal
contracts and/or subcontracts that have an aggregate value in excess of
$10,000, Santa Fe shall comply with subparagraphs (b)(1) through (11) below.
Upon request, Santa Fe shall be provided information necessary to determine

the applicability of this clause.
b. During performing this contract, Santa Fe agrees as follows:

(1) Santa Fe shall not discriminate against any employee or applicant

for employment because of race, color, religion, sex, or national origin.

(2) Santa Fe shall take affirmative action to ensure that applicants
are employed, and that employees are treated during employment, without regard
to their racé, color, religion, sex, or national origin. This shall include,
but not be limited to, (i) employment, (ii) upgrading, (iii) demotion, (iv)
transfer, (v) recruitment or recruitment advertising, (vi) layoff or
termination, (vii) rates of pay or other forms of compensation, and (viii)

selection for training, including apprenticeship.

(3) Santa Fe shall post in conspicuous places available to employees
and applicants for employment, the notices to be provided by the Contracting

Officer that explain this clause.

(4) Santa Fe shall, in all solicitations or advertisement for
employees placed by or on behalf of Santa Fe, state that all qualified
applicants will receive consideration for employment without regard to race,

color, religion, sex, or national origin.




(5) Santa Fe shall send, to each labor union or representative of
workers with which it has a collective bargaining agreement or other contract
or understanding, the notice to be provided by the Contracting Officer
advising the labor union or workers' representative of the Contractor's
commitments under this clause, and post copies of the notice in conspicuous

places available to employees, and applicants for employment.

(6) Santa Fe shall comply with Executive Order 11246, as amended, and

the rules, regulations, and orders of the Secretary of Labor.

(7) Santa Fe shall furnish to the contracting agency all information
required by Executive Order 11246, as amended, and by the rules, regulations,
and orders of the Secretary of Labor, Standard Form 100 (EEO-1), or any
successor form, is the prescribed form to be filed within 30 days following

the award, unless filed within 12 months preceding the date of award.

(8) Santa Fe shall permit access to its books, records, and accounts
by the contracting agency or the O0ffice of Federal Contract Compliance
Programs (OFCCP) for the purposes of investigation to ascertain Santa Fe's

compliance with the applicable rules, regulations, and orders.

(9) If the OFCCP determines that Santa Fe is not in compliance with
this clause or any rule, regulation, or order of the Secretary of Labor, this
contract may be canceled, terminated, or suspended in whole or in part and
Santa Fe may be declared ineligible for further Government contracts, under
the procedures authorized in Executive Order 11246, as amended. In addition,
sanctions may be imposed and remedies invoked against Santa Fe as provided in
Executive Order 11246, as amended, the rules, regulations, and orders of the

Secretary of Labor, or as otherwise provided by law.
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(10) Santa Fe shall include the terms and conditions of subparagraph
(b)(1) through (11) of this clause in every subcontract or purchase order that
is not exempted by the rules, regulations, or orders of the Secretary of Labor
issued under Executive Order 11246, as amended, so that these terms and

conditions will be binding upon each subcontractor or vendor.

(11) Santa Fe shall take such action with respect to any subcontract
or purchase order as the contracting agency may direct as a means of enforecing
these terms and conditions, including sanctions for noncompliance; provided,
that if Santa Fe becomes involved in, or is threatened with, litigation with a
subcontractor or vendor as a result of any direction, Santa Fe may request the
United States to enter into the litigation to protect the interests of the

United States.

c. Notwithstanding any other clause in this contract, disputes relative

to this clause will be governed by the procedures in 41 CFR A0-1.1.

ARTICLE 15. DEFINITIONS (ALTERNATE I) (1984 APR) (DEVIATION) FAR 52,202-1

(ECI 7~070 and 7-072)

L

a. The term "head of the agency" or "Secretary" as used herein means the
Secretary of the Army; and the term "his duly authorized representative" means
the Chief of Engineers, Department of the Army, or an individual or board

designated by him.

b. "Contracting Officer" means a person with the authority to enter into,
administer, and/or terminate contracts and make related determinations and
findings. The term includes certain authorized representatives of the
Contracting Officer acting within the 1imits of their authority as delegated

by the Contracting Officer.




c. The agency board of contract appeals having jurisdiction over all
appeals from final decisions of the Contracting Officer under the Contract
Disputes Act of 1978 is the Corps of Engineers Board of Contract Appeals,

Office of the Chief of Engineers, Pulaski Building, 20 Massachusdetts Avenue,

N.W., Washington, D.C. 20314,

ARTICLE 16. AUTHORIZED REPRESENTATIVE OF THE CONTRACTING OFFICER

The Area Engineer is the authorized representative of the Contracting
Officer for the purpose of issuing instructions pursuant to requirements for
changes in drawings, schedules and specifications previously approved by the
Contracting Officer and the Santa Fe, provided that such modifications and

changes do not involve a change in amount of the contract.

ARTICLE 17. APPROVAL

This contract shall be subject to the written approval of the South Pacific

Division Engineer or his authorized representatives, and the contract shall

not be binding until so approved.

IN WITNESS WHEREOF, the parties hereto have executed this contract as of

the day and year first above written.

THE UNITED STATES OF AMERICA

By

Contracting Officer

THE ATCHISON, TOPEKA AND SANTA FE RAILWAY COMPANY

By

(Santa Fe)
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hadide b b o

I, , certify that I am the Assistant Secretary of the

corporation named as Santa Fe hereln; that , who signed this

contract on behalf of the Santa Fe was then of said

corporation and is duly authorized to execute contractual documents.

IN WITNESS WHEREOF, I have hereunto affixed my hand and the seal of said

corporation this day of ’ .

Assistant (Secretary)

(Corporate Seal)
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Exhibits

Flood Control Plan, Bridge and Channel Project Locations

Bridge and Channel Project, Plan, Profile and Details

Cost Estimate

Relations with Railway Company

Agreement Between the Atchison, Topeka and Santa Fe Railway Company

and the Contractor

Railroad Protective Insurance
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EXHIBIT "C"
COST ESTIMATES

(Oct 1987 Price Levels)

Alteration of Atchison, Topeka and Santa Fe Bridge

Crossing Oak Street Drain, Corona, California

Mobilization & Demobilization
Engineering and inspection (Shooflies)

Engineering & inspection (Main Tracks)

Track (Shooflies) Labor & Material
Track (Main Tracks) Labor & Material
Signal (Shooflies) Labor & Material
Signal (Main Tracks) Labor & Material
Contingencies

Estimated cost of labor and material (sum)
Auditing and billing

Equipment rental inc. work train

Credit for material recovered & returned to stock:
Track material $ 24,280
Signal material None

Total Credit
Estimated cost of work to be performed by Santa Fe
forces and paiq for by the U.S. Corps of Engineers

Say
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$ 8,200
$ 3,570
8,500
76,900
38,400
23,550
23,320
18,240
200,480
1,740

28,190

~21,280

$ 205,330

207,000
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EXHIBIT "D"
WELATTONG WITH BATLNAY COMPARY

«1.01 Goneral.=-The Contrector. as & pra~aquir: .. for suzrd, shall be satisfactory as
to his responsibility and ability to perform tha work over and across the property and over or uynder the
tracks of The Atchison, Topeka and Sants Fe Railway Company.

It is expected that The Atchison, Topeka and ganta Fe Railway Company will coopérate with the
Cuntractor to the end that the work may be handled in an efficient manner, but the Contractor shall have
no claim for damages or extra compensation in the event his work is held up by the work of the Railway
Comprany forces. ¢

~1.02 Agreement.--Before doing any work on Railway right of way, or property, the Contractor will
be required to execute and deliver to The Atchison, Topeka and Santa Fe Railway Cospany a letter agree-
ment, in the form attached bereto, obligating the Contractor to provide and keep {n full force and
cffoct the insurance called for under “insurance” of these special provisions.

«1.0) Rajlway Mequirements.-The Contractor shall cooperate with The Atchison, Topeks and Santa Fe
Mailvay Company where work is over or under the trecks, Or within the limits of Railwey property in
order to expedite the work and to avoid interference with the operation of Railwey eQuipment.

The Contractor. shall comply with the rules and regulations of Railway or the instructioas of its
representatives in relation to tha proper manner of protecting the tracke and property of Mailwmy and
the traffic moving on such tracks. &s well as the wires, signals and other property of Mailwmy, ite
tenants or licensess., at and in the vicinity of the work during the period of comstruction.

The Contractor shall perform his work in such manner and at such times ss shall not endanger or
interfere with the safe and timely operation of the tracks and property of Railway and the traffic
moving on such tracks, as well as wires, signals and other property of Rallway, its tenants or licensees,
at or in the vicinity of the work.

The Contractor shall take protective measures necessary to keep Mailrced facilities, including -
track ballast., free of sand or debris resulting from his operations. Any damage to Railroad facilities
resulting from contractor's operations vill be repaired or replaced by Mailroad and the cost of such
repairs or replacemsnt shall be deducted from the contractor's progress and final pay estimates.

The Contractor shall not pile or store any materials,.park or use his equipment closer to the
center of the nearsst Rajlway track, or overhsad lines, than permitted by the following clearances:

10°'-0" worisontally from center line of track.
22°'-6" Vertically above top of rail
27°=-0" Yertieally above top of zail for electric wires carrying less than 730 wvolts.

28°-0" Vertically adove top of rail for electric wires carrying 750 wolts to 15,000

volts.

30'~-0" Vertically above top of rail for electric wires carrying 13,000 volts to
20,000 volts.

34°'-0" Vertically above top of rail for electric wires carrying sore than 20,000
volts.

Any infringement on the sbove Clearances or walkways due to the Contractor's operations shall be
sutmitted to the Railway and to the Engineer and shall not be undertaken until approved by the Railway,
and until the Engineer has odtained any necessary suthorisation from the Public Utilities Commission for -
tiw infringoment. WO extre compensation will be sllowed in the cvent the Contractor's work is delayed
pending Rajlwey spproval, and Public Utilities Commission authorisation.

In the case Of impaired vertical clearance sbove top of reil, Railwey shall have the option of
installing tell-tales or other protective devices railway deems necessary for protection of railway
trairnmen Or rail traffic.

The details of construction affecting the Railway tracks and property not included in the contract
plans shall be submitted to the Railway for approval befors such work is undertaken. -«

1f the Contractgr desires to move his equipment or materials across Ratlway's tracks he shall
obtain permission f Rajilway and, should it be required, the Contractor shall obtain a private crossing

agrecment. The crosging installation for the use of the Contractor, if required, shall be at the ex-
pense of the Contracgor.

The Contractor ghall, upen completion of the work covered by thie contract to be performed by the
Contractor upon the premises or over or beneath the trecks of Railwey, promptly remove from the premises
of Railvay all of Contractor's tools. implemants and other materials, vhether brought upon said presises
by anid Contractor or any Sub-contractor. employee or agent of Contrector or of any Sub-contractor. &nd
CauRe £81Jd premises to be left in & clean and presentable condition.
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«1.04 'rotcc.uon of Railroad Pacilities:~

m

2

(q)

vpon advance notification of not less than 24 hours by contractor, Railroad representatives, con-
ductors, flagmen or watchmei will be providud by _:ilroad to protect it facilities, proporty and
movemants of its trains or engines. In qeneral, Railroad will furnish such personnel or other
protoctive services: :

(a) When any part of any equipment is standing or being operated within 10 fset, measured hori-
gontally, from centerline of any track on which trains may operate, or when Eny erection orx
cunstruction activities are in progress within such limits, regardless of eldvacion above or
below track.

(b) PFor any excavation below elevation of track subgrade if, in the opinion of Rallroad's repre~
.- sentative, track or other railroad facilities may be subject to settlement of movemant.

(¢} For any clearing, grubbing, grading, or blasting in proximity to Railroad facilities which, in
the opinion of Railroad’s repressntative, may endanger Railroad facilities or operations.

Railroad will furnish guch personnel or other protsctive services when, in the opinion of Rail-
zoad's representative, Railroad facilities, including, but mot limited to, tracks, bulldings,
uw,. wire lines oz pipe lines, may be andangored.

Information 8s to the Railrcad employees which say be Fequired to provide protection to Rallroad
facilities 4is as follows:

i

(a) 2Inapector $250.00 per day plus expanses
() PFlagman $200.00 par day plus expanses

The above rates are for 'estimating omly, and rates in effect &t the time of conatruction will be
vsed for overtime, number of hours to bs paid for, And travel, meal and lodging allowances will be
in accordance with lador union agresments in effect at the tims the work is performed.

To all direct labor costs, there shall be added additional charges for Vacation Allowance; Holiday
Pay; Mealth and Welfare) Railroad Retirement and Unemployment Taxes; Public Liability, Property
Damage, and Workman's Compensation Insurance; and Accounting and Billing.

The cost of all Railroad personnel, equipment, and facilities deemed necessary by the Railway and
provided by the Railway for the protection of Railroad facilities and trains during the period of
construction within Rajlway right-of-way and the cost of installing protective devices in the case
of impaired clesrance shall be borne by tha Government . Ths Contractor shall be responsible for
payment of all costs incurred for any damages to Railroad roadbed, track and/or appurtanancss thereto,
zesulting from use, Occupancy, presence of its employees Or agents on or about ths construction sits.

Railroad will submit 4{ts final bille for flagying and related services to Goverrment after com-
pletion of the project. (overnment will pey all flagying charges.

«1.05 Work by Railwvay Company. -~ Railrosd will prearrange its tracks, tslephone, telegraph,

and signal lines and appurtenances, and will pexform any other work in conngction therewith,
excopt 9rading to bo done by others.
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EXHIBIT "D-1"

Agreement between
THE ATCHISON, TOPLKA AND SANTA FE RAILWAY COMPANY
AND 7iE CONTRACTOR

The Atchison, Topeka and Sante Fe Railwey Company
One Santa Fe Plaza. 5200 E. Sheila Street

Los Angeles, CA 90040

Attention: General Manager

Gentlemen:

The undersigned has entered into a contract dated ¢ 19___ . with the
., for the performance of

certain work in connection with

in the performance of which work the undersigned vill necessarily bs required to conduct operstions
within your zight of vay and property. The Contract provides thet no work shall be commenced within .
your right of way or property until “he contractor amployed in comnection with said work for Government
shall have executed and delivered to you & lettar sgreement in the fors hereof and shall have provided
insuzance of the coverage and liaits specified in said contract. 1If this letter agreement is ezecuted
by other than the Owner, General Partner, President or Vice President of the widersigned firm, evidence
is furnished to you herevith certifying that the signstory is empowsred to execvte this agreement for
the firm. ;

Accordingly, as one of the inducemsnts to0 and as part of the consideration for your granting per-
mission to the undersigned to enter upon your right of wey or preperty for the performance of 9o much &F .
the work as is necessary to bhu done within your right of way or property. the undersigned, effective on
the date of the contract with the Sovermment [ has agreed and doss hsredy agree with you as follows:

1. The undersigned shall indemnify and seve harmless the Santa Pe, ita agents and esployees against
all liability, claime, demands, damages, or costs for (a) death or bodily injury to persons, includirg
without limitation the employses of the parties hegeto, (b} injury to property, including without limi-
tation, the property of the parties hereto, (c) design dsfects, or (d) any other loss, damege, OF expense
arising under either (a), (b}, o (c}, and all fines or penalties imposed upon OF assessed sgainst Santa
Fe, and all expenses of investigating and defending against same, arising in any manner out of (1) use,
occupancy or presence of the undersigned, sub-contrectors, employees. of agents in, on, o about the
construction site,(2) the performance, or failure to perform, by the undersigned, its subgoatgsctors,
employess, or agents, its work or sny obligation wndar this agreessnt, or (J) the sole or contridbuting
acts or omissions of the wndersigned, ita subcontractors, employess, ©F agents in, on, or about the
construction site. Wothing contained in this provision is intended to, noz shall be desmed or constrwed
to, indemnify Santa Fe from {ts sole megligence or willful misconfuct, or thet of its egents, servents
or independent contractors who are directly responsible to it

2. That the undersigned will procure, and maintain in force, insurance mseting sll of the requirements

outlined in the specis] provisions for and in contract referred to in the second paragraph above, ané
there is handed you herewvith:

{1) oOriginal Policy in Railroad Protective Liability Porm, fever of The Atchison, Topeka and Sants
Fe Railway Company, One Sants Fe Plasa, 3200 Esst Sheila Street, Los Angeles, CA 90040, and

(2) Certificate zeflecting the existence Of Contractor's Public Liability and Property Damage .
Liability Issutence and Contractoz's Protective Public Liability and Property Damege Liadility
Ingsurance,

meeting such requirements. It is further distinctly understood snd agreed by the undersigned that its
lisdbility to the Railway Company herein under Paragraph 2, will not in any wey De linited to the amount
of insurance obtained and carried by the undersigned in comnection with said comtract. °

3. Thet the undersigned will cbserve and comply with all the provisions, cbligations and limita-
tions to be observed by Contractor which are contained is the sub-division of the specifications of the
contract referred to in the second paragraph hereof, entitled “"Relations with Railwey Company®, which
sheall include, but not be limited to, payment of all coets incurred for any damages to Railrosd roadbed,
tracks, and/or appurtenances thereto, resulting from use, occupancy, presence of its employees Or agante
on or about the construction gite.
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Date:

ATGSF Railwey Co.

xindly acknowledge receipt of this letter and of the insurance policies herein provided to be
furnished to you by signing and returning to the undsraigned a copy of this letter, which shall there-
upon constitute an agreement bDetween us.

Yours truly,

Receipt of the foregoing jetter and of the policies
and certificates of insurance herein provided to be
furnished is hereby acknowledged this

day of , 19 B
THE ATCHISON, TOPEKA AND SANTA FE RAILMAY COMPANY

| 2

Its
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EXHIBIT “D-2"
RAILROAD PROTECTIVE INSURANCE

In addition to any other form of insurance or bonds required under the terms of the contract and
specifications, the Contractor will be required to carry insursnce of the kinds and in the amounts
hereinafter specified. Such insurance shall be approved by:

THE ATCHISON, TOPEKA AND SANTA FE RAILWAY COMPANY

hereinafter called "Railroad” before any work {3 perforwed on Railroad property and shall be carried
unti) 811 work required to be performed on or adjacent to the Ratlroad's property under the terms of the
contract s satisfactorily completed as determined by the Engineer, and thereafter until 2Vl tools,
equipment and meterisl have been removed from Railroad's property and such property s left n a clean
and presentadle condition.

The insurance herein required shall be obtained by the successful bidder, and the original and
certified copies of all policies as hereinafter specified shall be furnished to the Enginger,

The Contractor shall furnish the Engineer with one (1) certified copy of esach of the executed
policies required by 1, 2, and 3 below, and in addition, shall furnish Ratiroad through the Engineer,
one (1) certificate reflecting the existence of the executed polfcies required by 1 and 2 and the orig-
tnal policies of the insurance required by 3 below.

A certification on such copies of insurance shall guarentee that the policy under | and 2 wil) not
be amended, altered, modified, or canceled tnsofar as the coverage contemplated hersunder i3 Concerned,
without at least thirty (30} days notice mailed by registered mai) to the Engineer and to Railroad.

Full compensation for all premiums which the Contractor {s required to psy on 81) the insurance
described hereinafter shall be considersd ss included in the prices prid for the various items of work
to be performed under the contract, and no additional allowance will se made therefor or for additions)
premiuns which may be required by extensions of the policies of insurance.

The spproximate ratio of the estimetad cost of the work over or under or within 50 feet of Rail-
vroad's tracks to the tota) estimated contract cost 1s 0..--.

1. Contractor’s Public Liadility and Property
Damsge Liability Insyrance

The Contractor shall, with respect to the operations he performs within or adjacent to Railroad's
property. carry regular contractor's Public Liability and Property Damage Liadility Insurance providing
for the same limits as specified for Railroad's Protective Public Liability and Property Dsmage Lis-
pility Insursnce to be furnished for and in behalf of Raiiroad as hereinafter provided.

1f any part of the work within or adjacent to Ratlroad's property is subcontracted, the Contractor
in addition to carrying the sbove insurance, shall provide the adove ingurance in behalf of the sudcon-

tractors to cover their operstions.

2. Contractor's Protective Public Lisbility and
P-nperty Demage Liability Insurance

The Contractor shall, with respect to the operations performed for him by Subcontractors who do
work within or adjacent to Railroad’s property, carry in his own behalf regular Contractor’s Protective
Public Lisdility and Property Demage Liability Ingurance providing for the same 1imits 83 specified for
Ratlroad’'s Protective Public Liability and Property Damage Liadility Insurance to be fufnished for and
in behalf of Railroed as heretnafter provided.

3. Ratilroed's Protective Public Liadility and
Property Demage Liabilfty Insurance

The Contractor shall, with respect to the operations he perforws within or adjscent to Railrosd's
property or that of any of his subcontractors who do work within or adjacent to Railroad's property,
have issued and furnished separately, policy or policies of insurance in the Ratliroad Protective Lis-
bility Form as hereinafter specified tn fovor of The Atchison, Topeks ond Santa Fe Railway Company, One
Santa Fe Plaza, 5200 East Shefla Street, Los Angeles, CA 90040.
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Railroad Protective Liability form

T (Rame of Insurance Company)
DECLARATIONS :
ftem b, Nomed [nsured:
The Atchison, Topeks and Santa Fe Railway Company
One Santa fe Plaza, 5200 East Sheils Street
Los Angeles, CA 950040
Item 2. Policy Period:

From to :
12:01 a.m., Standard Time, at the designated job site as stated herein.

Item 3. The insurance afforded is only with respect to such of the following
coverages as are indicated in Item 6 by specific premium charge or charges. The Yimit of the
company’s 11ability against such coverage or coverages shall be s stated herein, subject to
a1l the terms of this policy having reference thereto.

Coverages Limits of Liadility
A Bodily Injury Liability $2 nillion Combined Single Limit per occurrence,
with an aggregate 1imit of $6 million for the
: Property Oamage Li'lbﬂity term of the policy.

C and Physical Dsmage to Property

coemansnsscacsesnenascccssannn can LY T T e e Y LI Y T L LT Y P Y P P e L L T LT
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Item 4. Mame and Address of Contractor:

Item 5. Name and address of Government Authority for whom the work by the Contractor is being performed:

Item 6. Designation of the Job Site and Description of Work:

Premium Rates per $100 of Cost Advance Premiums
Bases Coverage A - Coverages 83C Coverage A Coverages 84C

csae sasa RGPt RGeS Ot eSS EEEe R RS PN R A RN Ar RO PP ARG S R as Rty cE SRR R e

Eomnct
Cost ] $ 3 3

Rental
Cost $ $ $ $

- - o— - - ——

LR e L L L L e Ll T e L LI P T L LI R LT L L T e Y L e e L LT T T T T T PP T T I P casmena

Countersigned 19 By

roLICY i .

“[Neme of Tnsurance Company)

A insurance company, herein called the Company, agrees with the insured
named in the declarations made 8 part hereof, in consideration of the payment of the premium and in re-
Tiance upon the statements in the declarations made by the named insured and subject to all of the
terms of this policy:
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IMSURING AGREEMENTS

Yo pay o hehalf of thie inaured ALl m@mr which the inzuted Shall leeome Teaally obhligated o
Ay R damunpen bessuse of tedily Snuty, slvhnest, or divease, S latfsg doesth Ay suy o lesulting
thesctgom, hercinafter called “bodily injury™, either (1) sustsined by any person arising out of
acls or omissions st the designated job site which are related to or are in conngction with the

J 1. roverage A - Rodily Injury Liability

i work described in Item 6 of the declarations, or (2) sustained at the designated job site by the
S contractor of any empioyee Of the CONtractor O by any dssignated employee of the insured whether
or not arising out of such scts or oalssions.

Coverage B - Property Damage Liability

To pay on bshalf of the insured all sums which the insured shall becows legally obligated to
pay as damages because of physical injury to or destruction of property, including loss of use of
any property dus to such injury or destruction, hersinafter called "property damage™, arising out
of acts or omissions at tha designated job site which are related to of are in connection with the
work described in Item 6 of the dclaratioms.

Coverage C - Physical Damage to Property

To pay for direct and accidental 1oss of or damage to rolling stock and their comtants, sschan-
ical construction squipment, or motive power equipmant, hereinafter called loss, arising out of
acts or omissions at the designated job site which are relatad to or are in conmection with the
work described in Item 6 of the daclaratiops; provided such property is cowned by the mamed insured
or is leased or entrusted to the nsmed insured under a Jease OF trust agreement.

I11. Definitions

(s) insured - The unqualified word "insured” includes the named insured and also includes any
ezscutive officer, dirsctor or stockholdar thereof while ecting within the scope of his duties
as such.

!

{b) Contrsctor ~ The word “contractor” means the contractor designated in Item 4 of the declara~
tions and includes all subcontractors of sald contractor but shall mot includs the named
insured.

(¢) Designated esployee of the insured - The words “dssignated eaployes of the insured” mean:

~ B

(1) any supervisory employse of the insured at the jobeite.

(2) any employes of the insured while operating, attached to or engaged on work trains or
other rallroad squipment at the Jcbeits which are assigned exclusively to the con-
tractos, O :

(d) Contract - The word "contract™ Beans any CONtTact Or Agreement tO CAITY & Ppereon or property
for a consideration or any lease, trust or interchange contract OF agreement respecting motive
; power, rolling stock or mschanical construction equipment.

— 111. Defense, Settlemsnt, Supplerentary Psyments

f With respect to such insurance as is afforded by this policy under coversges A and B, the Campany
shall: ) .
{

(s) defend any suit against the insured alleging such bodily injury or property damsge and seeking
damages which are payable under the terms of this policy, even if any of the allegations of
the suit are groundless, falase or fraudulent; but the Company may mske such investigstion and
settlement Of any claims or suit as it deems expedient;

{

} (d) pay, in addition to the spplicable limits of liability:

' (1) a1l expenses incurred by the Company, all costs tamed sgainst the insured in any such
suit and all interest on the entire amount of any judgment therein which acerues after

1 entry of the judgment and before the Campany has paid or tendered or deposited in court

r that part of the juidgment which @oes not excesd the limit of the Compeny's liability
theyeon;

(2) premiums on appesl bonds required in any such suit, premiums on bonds to release attach-
ments for sn amount not in excess of the applicable limit of liabilicy of this policy,
but without obligation to apply for or furnish any such bonds:

(3) expenses incurred by the insured for such ismediste medical and surgical relief to others
a8 shall be imperative st the time of the octurrence:

‘} (4)  sll reasonable expenses, other then loss of earnings, incurred by the insured at the
Company's request.
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“1v.

Policy Period, Territory

This policy applies only to occurs and lo during the policy period and within the
United States Of Amcrica, its territories or possessions, or Canada.
EXCLUSIONS
Wloooo gusloey clem e nesl Mgy by
Ea) e e laty scamed by the scaired watet ANy 00N EACT o1 gt cement oRCEpt @ etz act a4

defined hereing
(b} to Lodily injury or property damage caused intentionslly by or at the direction of the insured;

(c) rto badily injury, property damage or loss which occurs after notification to the named insured
of the acceptance of the work by the governssntal suthority, other than bodily injury, pro-
porty damage or loss resulting from tha existence or removal of tools, uninstalled equipment
and abandoned or unused materials;

(d) Under Coverages A()), B and C, to bodily injury, property damage or loss, the sole proximate
cause of which is &n act or amission Oof any insured other than acts or umissions of any desig-
nated employse of any insured;

(e) wunder Coverage A, to any obligation for which the insured or any carrier as his insurer may be
held liable under any workmen's compensation, unemployment compensation or disability benefits
law, or under any similsr law; provided that the Pederal Ewployers' Liability Act, U.§5. Code
(1946) Title 45, Sections 51-60, as amandal, shall for tha purposes of this insurance be
deemed not to be any similar law;

{f) under Coverage B, to injury to or destruction of property (I} owned by the named tnuod or
(II}) leased or sntrusted to the named insured under a lsase Or trust agreament.

(g)l. Under any Liability Coverage, to injury, sickness, disease, death or destruction:

(a) with respect to which an insured under the policy is also an insured under & nuclear
energy liability policy issued by Nuclear Energy Liability Insurance Association, Mutual
Atomic Energy Liability Underwriters or Nuclear Insurance Association of Canada, or would
be an insured undsr any such policy but for its termination upon exhaustion of its limit
of liability: ox

(b) resulting from the hasardous properties of nuclear material and with respect to which (1)
any person or orgenization is required to maintain financial protection pursuant to the
Atomic EZnergy Act of 1954, or any lav amsndatory thereof, or (2) the iasured is, or had
this policy not been issusd would be, entitled to indemnity fram the United States of
America, or any agency thereof, under any agreement entared into by the United States of
America, or any agency thereof, with any person or organisation.

2. Urder any medical Paymsnts Coverage, Or undar any Supplemantary-Payments provision relating %o
inmediate medical or surgical selief, to expenses incurred with respect to bodily injury.
sickness, disease Or death resulting from the hazardous properties of nuclear material and
arising out of the operation of a nuclear facility by any person or organization.

3. under any Liability Coverage, to injury, sickness, disease, death or destruction resulting from
the hazardous properties of nuclear msterial, if

(a) the nuclear materisl (1) {s at any nuclear facility owned by, or operated by or on behalf
of, an insured or (2) has been discharged or dispersed therefrom;

(d) the nuclesar material is contained in spent fusl or waste any time possessed, handled,
used, processed, stored, transported or disposed of by ox on behalf of an insured; or

te) the injury, sickness, disease, death or destruction ariscs out of the furnishing by an
insured of services, materials, parts or equipment in connection with the planning,
construction, maintenance, operation or use of any nuclear facility, but if such facility
is located within the United States of America, its territories or possessions or Canada,
this exclusion (c) applies only to injury to or destruction of property.st such nuclear
facility.

4. As usod in this exclusion:
"Hazardous properties” include radicective, toxic or expiosive properties;
“nuclear materisal” means source materisl, specisl auclear material or byproduct materisl:
“source material”, "spscial nuclear matsiial®, and "byproduct material® have the meanings

given thems in the Atomic Energy Act of 1954, or in any lav amendatory
thereof.
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et (e 1™ medns any tucl clement OF fucl componcnet, olid or Liquid which has leen uoed
or cxposcd to radiation in & nuclear resctor;
“wastc™ BCans any waste wmaterial:

(1) containing byproduct material and

(2) resulting from the operation by any person or organitation of any niclear facility
included within the definition of nuclear facility under paragraph (s) or {b) there-
of, M

"nuclear facility” seans:

(a) any nuclear reactor

(b) any equipment or device designed or used for (1) separating the isotopes of uraniue
or plutonium, (2) processing or utilizing spend fusl, or (3) handling, processing or
packeging waste;

(c) any equipment or device used for the processing. fabricating or alloying of special
nuclear material if at any time the total smount of such material in the custody of
the insured at the presises whers such equipment or device is located comsists of or
containa more than 25 grams of plutonius or uranium 23) or any cambination thareot,
or more than 250 grams of uranium 238.

(4) any structure, basin, excavation, premises or place prepared or used for the storsge

or disposal of wasts,

end includes the sixe on which any of the foregoing is located, all operations conducted on
such site and all premises used for such operations;

“nuclear Teactor® means any spparatus designed or used to sustain nuclearfission in & self-
supporting chain reaction or to contain & critical mass of fissionable
saterial)

*injury® or “destruction”, with respect to injury to oF destruction of property, the word
includes all forms of radioactive contamination of property.

under coverage C, to loss due to nuclear reaction, auclear radiatiom or radicactive contam-
ination, Or to any act or condition incident to any of the foregoing.

COMDITIONS

(The conditions, except conditions 3, &4, S, 7, 8§, 9, 10, 11 and 12, apply to all coverages. Con-
ditions 3, 4, 5, 7, 8, 9, 10, 11 and 12 apply only to the coverage noted thereunder.)

1. Premium The Premius bases and rates for the hazards described in the delcarations, are stated

therein. Premium bases and rates for hasards not 80 described are those applicable in
accordance with the manuals in use by campany. The term “contract cost® means the total
cost of all work described in Item 6 of the declarations.

The term “rental cost” means the total cost to the contractor for rental of work trains
or other reilroad squipment, including the remuneration of sll employees of the insured while
operating, attached to or engeged thereon.

The sdvance premium stated i{n the declarstion is an estimated premium only. Upon term-
ination of this policy the earned premium shall be computed in sccordance with the company’s
rules, rates, reting plans, Premiuss and minimum premiums applicable to this insurance. 1t
the esrned preaius thus computed sxceeds the estimated advance premium paid, the company shall
look to the contractor specified in the declerations for any such excess; if less, the cospany
shall return to the said contractor the unearned portion paid.

In no event shall payment of premium be an obligation of the named insured.

inspection The named insured shall make available to the company records
of information relating to the subject mattsr of this {nsurance.

The cospany shall be permitted to inapect all operations in connection with the work described
in Item 6 of the declarations. .
Limite of Liability The limits of bodily injury liability stated in the declarstions as
Covers epplicable to "each person” is the limit of the company's liability for
all damages, including damages for care and loss of services, arising out
of bodily jnjury sustained Dy one persop as the result of any one occurrence; the liamit of
such liability stated in the declarations as applicabls to “each occurrence® is, subject to
the above provisions respecting each person, the total limit of the company's liability for

a1l such dgmage arising out of bodily imjury sustained by tvo or mors persons as the result of
any one ocgurzence.

Limits of Liability The limit of liabilfty under Coverages B and C stated in the declarations
Coverages as applicable to “egch occurrence” is the total limit of the company 's
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arising out of physical injury to, destruction or loss of all property of one or more persons
or organizations, including the loss of use of any property due to such injury or destruction
under Coverage B, as the result of any Onc occurrence.

Subject to the above provisions respecting "each occurrence”™, the limit of liability
amder Coveragrs B and ¢ stated in the declaration as “aqrreqate” is the total limit of thn
company s 1iabi ity too st damagen and 411 10:s msber Cover aaes Boand ¢ combaned arisoaong aal
of physicel tujury tu, Jdestruction oF luss of property, inclmding the loss o1 use ot any
property due to such injury or destruction under Coverage B. .

under Coverage C, the limit of the company's liability for loss shall not exceed the
actual cash value of the property or if the loss is of a part thereof the actual cash value
of such part, at time of loss, NOr what it would then cost to repair or replace the property
or such part thereof with other of like kind and quality.

S. Severality of Interests The term “the insured” is used severally and nét collectively, but
Coverajes A¢B the inclusing herein of more than ons insured shall not operate to
increase the liaits of the company‘s liability.

6. Notice In the event cf an occurrence or 1oss, written notice containing particulars suffi-
cient to identify the insured and also reasonably obtainable information with re-
spect to the time, place and circumstances thereof, and the names and addresses of

the injured and of available witnesses, shall be given by or for the insured to the company or
any of its suthorized sgents &8s soon &s practicable. 1f claim is made or suit is brought
against the insured, he shall immedistsly forwvard to the company every demand, notice, susmons
or other process Cfeceived by him or his rxepresentative.

7. Assistance and Cooperation of the Insured The insured shall cooperats with the company and,
Coverages A&B upon the cospany's request, sttend hearings and trials and assist in
aaking settiemants, securing and giving evidence, abtaining the attendance
of witnesses and in the conduct of suits. The insured shall not, except at his own cost,
voluntarily make any payment, Assume any cbligatiom Or incur any expense other than for such
ismediate medical and surgical relief to others as shall be imperative at the time of accident.

8. Action Agsinst Company No action shall lie against the company unless, &s a condition pre-
Coverages AtS cedent thereto, the insured shall have fully complied with all the

terms of this policy, mor until the amount of the insured's obligs-
tion to pay shall have been finally determined eithar by juidgment sgainst the insured after
actual trial or by writtan agreement of the insured, the claimant and the campany.

alade

Any person or organisation or the legal representative thereof who has secured such

i judgment Or written agreement shall thareafter be entitled to recover undar this policy to the
extent of the insurance afforded by this policy. Wo person or organization shall have any
L right under this policy to join the company as a party to any action against the insured to

determine the insured’'s liability. Bankruptcy or insolvency of the in= sured or of the insured's
estats shall not relieve the company of any of its obligations hereunder.

Coverage C Mo action shall lie against the company unless, as & condition precedent there-

to, there shall have been full cosmpliance with all the terms of this policy nor
until thirty days after proof of loss is filed and the amount of loss is determined as provided
1 in this policy.

9. Insured’'s Duties in Event of Loss 1In the event of loss the insured shall:
Coverage C

(a) protect the property, whether or not the loss is covered by this policy, and any further
joss due to the insured°s failure to protect shall not be recoverable under this policy:
reasonable expenses in= curred at the company‘'s request;

(b) file with the company, 8s soon as practicable after loss, his sworn proof of loss in such
form and including such information as the company mey reasonably require and shall, upon
the company’s request, exhibit the damaged property.-

10. Appraisal If the insured and cowpany fail to agree &8s to the am.unt of loss, either may,
Coverage C within 60 days after the proof of loss is filed, demand an appraisal of the
loss. 1In such event the insured and the company shall each- sslect a competent
sppriaser, and the appraisers shall sslect a cospetent and disinterested ulipire. The ap-
{ praisers shall statc separately the actual cash value and the amount of loss and failing to
L agree shall subsit their differences to the umpire. An award in writing of any two shall
determine the amount of loss. The insured and the company shall each pay his chosen appraiser
and shall bear equally the other expenses of the appraissl and umpire.

r’ The cospany shall not be held to have waived any of its rights by any act relating to
spprainal.
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16.

17,

18.

19.

caused thin policy t0 be signed by its president and a secretary at

Payment of loss The company may pay for the loss in money but there shall be no abandonment
Coverage € of the damaged property to the company.

No_Benefit to Bailee The insured afforded by this policy shall not inure 'unetly or
Coverage C indirectly to the bensfit ofany carrier or bailes, other than the
named insured, liable for loss to the property. <

Subrogation in the event of any payment under this policy, the company

shall be subrogated to all the insured's right of recovery therefor against any
person or organization and the insured shall execute and deliver instruments and papers and do
whatever else is necessary to secure such rights. The insured shall do nothing after loss to
prejudice such rights.

Application of Insurance The insurance afforded by this policy is primary
insuzance.

Three Yegr Policy A policy period of three years is comprised of three consecutive annual
periods. Computation and adjustasnt of earned premiua shall be made at the end of sach annual
period. Agyregate limits of liability as stated in this policy shall spply ssparstsly to each
annual period.

Changes Motice to any sgent of knovledge possessed by any sgent of by any other person shall
not effect a waiver or & change in any part of this policy or estop the company from
asserting any right undsr the terma of this policy; nor shall the tarms of this

policy be waived or changed, except by endorsement issued to form & part of this policy.

Assignment Assignment of interest under t.hh policy shall mot bind the company until its
consent 1s endorsed hereon.

Cancellation This policy may be cancelled by the named insured by mailing to the campany
written notice stating when thereaftsr the cancellstion shall be effective.
This policy may be cancelled Dy the company by mailing to the named insured, contractor and
governmantal suthority at the respective eddresses shown in this policy writtan notice stating
when not less than thirty days thersafter such cancsllation shall be effective. The msiling
of notice as aforesaid shall de sufficient proof of notice. The effective date and hour of
cancellation stated in the notice shall became the end of the policy period. Delivery of such
written notice either by the named insured oz by the company shall be equivalent to mailing.

If the named insured cancels, earned premius shall be computed in accordance with the
custamary short rate table and procedure. If the company cancels, earned premium shall be
computed pro reta. Preamium adjustment may be made wither st the time cancellation is effucted
or as scon as practicable after cancellation becomss effective, but psyment or tender of
unearned pre]mium is not & condition of cancellation.

Declarations By acceptance of this policy the named insured agrees that such statemsnts in

the declarations as are mede by him are his sgresients and representations,
that this policy is issued in reliance ypon the truth of such representations and that this
policy embodies all agreements existing between himself and the company or any of its agents
relating to this insurance.

IN WITHESS WHEREOF, the Indemnity Company has

and countcrsigned on the declarstions page by a duly suthorized agent of the company.

(FACSIMILE OF SIGMATURE) (PACSIMNILE OF SI@M)

Secretary President
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PHASE II GENERAL DESIGN MEMORANDUM
GEOTECHNICAL APPENDIX
OAK STREET DRAIN
FLOOD CONTROL PROJECT

INTRODUCTION

1. Purpose and Scope. Geologic and soils investigations were conducted to
determine the foundation and groundwater conditions, and soils design values
along the alignment of the proposed flood control improvements. An evaluation
was also made of the sources and quality of construction materials. This
appendix provides the geotechnical design criteria and construction
considerations for the planned structures.

2. Project Features. Improvements to Oak Street Drain will provide flood
protection for the entire reach extending from the Oak Street Debris Basin to
its confluence with Temescal Wash. The channel improvement includes
construction of a rectangular concrete channel approximately three miles long
extending from the debris basin to 386 feet downstream of the Santa Fe
Railroad. (See pls. 3 through 16 in the main report of this volume.) As the
concrete channel approaches Linclon Avenue, the open rectangular section
transitions to a covered reinforced concrete box culvert and passes under the
Riverside Freeway. Downstream of the freeway, the box transitions back to an
open rectangular section. Four hundred eight-six feet downstream of the Santa
Fe Railroad, the concrete channel ends and an energy dissipator begins. The
energy dissipator will consist of a trapezoidal cut channel and levees, with
the slope and invert covered with grouted stone from stations 36400 to 31+00.
Downstream of station 31+00 the slope and invert will be protected with

15 inches of grouted stone. The covered box culvert passing under the
Riverside Freeway will require special construction methods consisting of
tunnel jacking. New construction of a bridge for the Santa Fe Railroad will
be required to accommodate channel improvements,

GEOLOGY

3. Topography and Geology. The project is located on Recent and older
alluvial fan deposiis at the base of the Santa Ana Mountains in the City of
Corona. These fan deposits consist of varying percentages of silt, sand,
gravel and cobbles. Below Oak Street Debris Basin which was constructed in
1978 by Riverside County, the topography slopes uniformly toward the north
with a gradient which varies from 120 to 150 feet per mile. The topography at
the debris basin is more complex due to the effects of the Chino and Elsinore
Fault System.

4. Faulting and Seismicity. The Chino fault and the Elsinore fault zone
occur near QOak Street Drain. The closest branch of the Elsinore fault zone,
the Main Street fault, occurs approximately 500 feet southwest of Oak Street
Debris Basin. The location of the Chino fault can only be inferred because it
is concealed by alluvium. If the Chino fault is extended along topographic
features projecting from mapped exposures in the Chino Hills, the Chino fault
crosses Oak Street Drain approximately 650 feet downstream of the debris basin.
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In the vicinity of Oak Street Drain, the Elsinore fault zone exists as
a 3/4-mile-wide zone composed of several named branches along with numerous
minor faults. The Elsinore fault zone separates the early Mesozoic rocks
which make up the bulk of the Santa Ana Mountains from a strip of exposed
Cretaceous and Tertiary sediments at the base of the mountains. A 1972 study
by Langenkamp and Combs of the microseismicity of the Elsinore fault zone led
the researchers to the conclusion that: (1) the micro-earthquake activity is
least in the vicinity of Corona and increases to the south; (2) the Elsinore
fault is not tectonically as active as the San Andreas or San Jacinto faults;
and (3) the first motions of events indicate a complex geometry of movement
which is primarily dip-slip in contrast to strike-slip motion on the San
Andreas and San Jacinto faults.

The Chino fault is considered to be a single trace which is generally
covered by alluvium on its southern end. Woodward-Clyde Consultants studied
the Chino fault at Prado Dam and located an offset paleosol in older alluvium
which is at least 125,000 years old. Converse Davis Dixon Associates
conducted limited shallow refractive seismic investigations and a shallow
trench excavation across the suspected trace of the Chino fault, adjacent to
the site of Oak Street Debris Basin, and did not encounter any signs of
faulting.

Although both the Chino and Elsinore faults are recognized as significant
Southern California faults, their degree of recent activity is questionable.
Based upon topographic evidence and offset older alluvim, both faults are
considered to have moved during the late Quaternary. However, there are no
known instances where recent sediments in the general project area have been
disrupted. Therefore, even though the maximum earthquake for either the Chino
or Elsinore event, based upon fault-length criteria, exceeds magnitude 6 (if
the Chino fault is considered a splay from the Elsinore fault), the
probability of occurrence near the project site is low.

5. Groundwater. Groundwater levels from nearby wells (pls. 1 and 2) indicate
that the historical minimum depths to groundwater, below the proposed Oak
Street Drain channel invert and upstream from station 40+00, are at least

20 feet. Downstream from station 40400, limited water well data suggests that
historical groundwater levels would probably be at minimum depths ranging

from 5 to 20 feet below invert, except near the confluence with the Temescal
Wash channel (stations 20400 to 17+30) where shallower depths would be
expected. During the 1981 Prado Dam groundwater study conducted by the Corps
of Engineers, groundwater near the downstream limit of improvement was
encountered at a maximum elevation of approximately 556 feet, or about 1 foot
above the proposed channel invert at station 17+30. The study concluded that
water levels in the Corona area were among the highest recorded within the
past 50 years. A U0-foot minimum depth to groundwater and localized zones of
perched water at a depth of 36 feet were encountered during explorations at
the debris basin in 1978. The regional water table was not encountered during
subsurface investigations performed by the Corps of Engineers along the
channel alignment, except in test trench TT83-2 at station 29+00. Groundwater
was present at a depth of 12.5 feet (approximate elevation, 556 feet) or

about 7 feet below the proposed channel invert. Depths to water of 3 feet in
nearby test trenches TT83-1 and TT83-3 reflected surface flows in Temescal
Wash and Oak Street Drain.
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Groundwater-related problems are not anticipated to occur during
construction of the QOak Street Drain channel upstream from station 20+00.
However, downstream from station 20400, shallow groundwater occurring during
periods of high rainfall may exceed the elevation of the proposed channel
invert. Diversion and control of surface flows along the channel alignment
may also be necessary during periods of high rainfall.

CHANNEL INVESTIGATION

6. Corps of Engineers Exploration and Sampling. Exploration for the proposed
channel improvements consisted of excavating elghteen test trenches, drilling
two test holes, and obtaining two representative test samples. The test
trenches were excavated during November 1979 and September 1983 to an average
depth of 14 feet. The test holes were drilled in 1984 at the Santa Fe
Railroad Bridge to an average depth of 41 feet. The test samples of
representative borrow materials, ideptified as TS 84-1 and TS 84-2, were
obtained by hand shovel. The materials encountered were visually classified
and disturbed samples of representative materials were obtained for laboratory
classification. The test trench, test hole, and test sample locations are
shown on plates 3 through 16.

7. Supplemental Exploration. Channel foundation investigations for the Sixth
and Tenth Street Bridges were conducted by Converse Davis Dixon Geotechnical
Consultants during March 1978 under contract to the City of Corona. The
location of these borings, identified as Boring Nos. 1, 2, 3, 4, and 5, are
shown on plates 10 and 11. CALTRANS Logs of Test Borings, identified as B-1
and B-2, were drilled in 1998 near the channel undercrossing at the Riverside
Freeway. The locations of B-1 and B-2 are shown on plates 12 and 13. The
logs for all supplemental exploration are shown on plate 19.

FOUNDATION CONDITIONS

8. Channel. The logs of exploration indicate that the foundation materials
along the channel alignment consist predominantly of silty sands, gravelly
sands, and silty sandy gravels. There are a few occurrences of medium stiff
to stiff sandy silts and sandy clays which range in thickness from 1 to 3 feet.
The cohesionless foundation materials are medium dense to very dense with dry
to moist conditions, Groundwater was encountered in the downstream reach at
approximately station 30+00 near the confluence with Temescal Wash.

9. Santa Fe Railroad Bridge. The subsurface materials at the Santa Fe
Railroad Bridge consist primarily of medium dense to dense gravelly sands and
silty gravelly sands. Two layers of silty gravelly sand at depths of 19 and

25 feet are medium dense as indicated by adjusted SPT blowcounts of 19 and 11,
respectively. A layer of very stiff sandy silt, with an adjusted SPT blowcount
of 17 and a thickness of 5 feet, was encountered at a depth of 23 feet.
Groundwater was not encountered and, therefore, was not a factor in the design
of the bridge foundation.
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10. Riverside Freeway. The logs indicate that the materials beneath the
Riverside Freeway range from silty sands to silty sandy gravels and are in a
loose to dense condition. The percentage of fines (or that portion of the
sample passing the No. 200 sieve) of those materials having a silt component
average 25 percent.

LABORATORY TESTING

11. Corps of Engineers Testing. Mechanical analyses, Atterberg limits,
moisture content determinations, and compaction studies were conducted on
representative samples from the 1979 and 1983 explorations in accordance with
EM 1110-2-1906, "Laboratory Soils Testing." Direct shear tests and compaction
studies were conducted on remolded samples from TS 84-1 and TS 84-2, All
samples were classified in accordance with ASTM D 2487, ®"Classification of
Soils for Engineering Purposes." The results of the laboratory classification
tests are presented in the logs of exploration on plates 17 and 18. The
results of laboratory tests performed on samples TS 84-1 and TS 8U4-2 are
presented in figures 1 through 5.

12. Supplemental Testing. Laboratory testing performed by Converse Davis
Dixon Geotechnical Consultants for the Sixth and Tenth Street Bridge investi-
sations consisted of field unit weight and moisture content determinations,
consolidation tests, direct shear tests, compaction studies, sand equivalent
tests, and chemical tests. The results of field unit weight and moisture
content determinations are presented in the logs on plate 19.

ANALYSIS OF DATA

13. Soils Design Values. The design values for the soils existing along the
channel alignment are based upon interpretation of the Corps of Engineers and
supplemental laboratory test results, and the criteria given in EM 1110-2-1913,
"Design and Construction of Levees." The selected soils design values are
given in table 1 below.

Table 1. SOILS DESIGN VALUES.

Compacted Fill In-situ
Properties or Backfill Foundation Material
Dry Weight (pef) 119 114
Moist Weight (pef) 130 124
Saturated Weight (pef) 137 131
Direct Shear; Angle

of Internal Friction,

@ (degrees) 38 35
Cohesion, ¢ (psf) 0 0
Permeability (fpd) 1.0 1.0
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14. Borrow Areas. Approximately U41,000 cubic yards of material will be
required for construction of the channel levees beginning 600 feet downstream
of the Santa Fe Railroad. Fill for the levees may be obtained from the
required channel excavations immediately adjacent to and upstream of the
proposed levees. Adequate quantities of acceptable materials, also produced
from the required channel excavations, are available for use as backfill

behind channel walls.

CONCRETE CHANNEL DESIGN AND CONSTRUCTION CONSIDERATIONS

15. Concrete Channel Design Loads. The equivalent fluid pressure acting on
vertical channel walls is 33 pecf if sufficient yield of the channel walls is
permitted to obtain active loading conditions. The recommended maximum
allowable bearing pressure for channel structures is limited to 4000 pounds
per square foqt. The maximum allowable bearing pressure is based on the total
of dead plus frequently applied live loads. If normal code requirements are
used for seismic design, this bearing pressure may be increased by 33 percent
for short durations of seismic loading.

16. Excavation. The use of conventional equipment and procedures will be
adequate for concrete channel excavation. Dewatering operations will not be
necessary for constructing the majority of the concrete channel; downstream
from station 20+00 may require dewatering depending on the season. Diversion
and control of surface water may be necessary during periods of high rainfall
to construct the channel. All vertical cuts with a height greater than 5 feet
should be adequately braced. The allowable slopes for temporary excavation
cuts with heights between 5 and 20 feet should be no steeper than 1V on 0,75H.
Exposed slope surfaces should be kept moist (but not saturated) during
construction to minimize local sloughing. No surcharge loads should be
allowed within 5 feet of the top of a temporary slope cut.

17. Subgrade Preparation. Considering the medium dense to dense and medium
to stiff characteristics of the natural soils, the channel invert slab,
continuous channel wall footings, and channel wall backfill may be placed
directly on the exposed natural soils.

18, Compacted Backfill. Material for compacted backfill behind channel walls
will be selected from the required excavations. Cobbles larger than 4 inches
Will not be used as backfill. The backfill materials shall be moistened to
near optimum moisture content, placed in loose 1lifts not exceeding 8 inches,
and compacted to at least 90 percent of maximum density as determined by

ASTM D 1557, "Moisture-Density Relations of Soils and Soil Aggregate Mixture
Using 5.5-pound Rammer and 18-inch Drop."

19. Subdrainage System. A subdrainage system will be required from

stations 20400 to 17+30 to prevent excessive uplift pressure due to potential
high groundwater conditions. The subdrainage system will consist of a 6-inch
perforated pipe placed within a 6-inoh layer of gravel. The 6-inch perforated
pipe will be located along the centerline of the rectangular channel and will
drain into the invert at the downstream end of the rectangular concrete
channel. A cover of at least 6 inches of drain material will be provided
around the perforated pipe. The recommended drain material is a 3/8-inch
concrete aggregate with a gradation similar to that shown in table 3.
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For this gradation of drain material, the drain pipe perforations will have a
diameter no larger than 1/4 inch. See plate 16 of the main report of this
volume for a typical detail.

LEVEE AND TRAPEZOIDAL CUT ANALYSIS

20. Design Values. All levee fill material will be obtained from selected
borrow areas within the required channel excavations. The engineering
properties of these materials used in-situ and as compacted fill are given in
table 1 of paragraph 13 above. The levee fill material will be compacted to
90 percent of maximum density (ASTM D 1557).

21. Seepage Analysis. Because the possible duration of levee submergence
during design flood conditions is short (approximately 6 hours) and the levee
materials have a low to medium permeability, it was determined that steady
state seepage would not develop. Therefore, the stability of the landside
slope under steady seepage conditions was not analyzed.

22. Slope Stability Analysis. Two representative cross sections were used in
the slope stability analysis. These two cross-sections, at stations 32400

and 23+00, represent cut and fill portions respectively, of the trapezoidal
channel, where the levee reaches its maximum height. The stability of the
channel slopes was analyzed in general accordance with EM 1110-2-1902,
"Stability of Earth and Rockfill Dams.”" Computer-aided solutions were
obtained using the UTEXAS2 program, I0029C. The riverside slope was analyzed
for rapid drawdown, earthquake loading and long-term static loading
conditions. The earthquake analysis was conducted utilizing pseudo-static
methods with a seismic coefficient of 0.15,

23. Results of Stability Analysis. For the soils design values given in
table 1, and the selected riverside slopes of 1V on 2H, the factors of safety
are as follows:

Rapid Earthquake Long-term Static
Drawdown Loading Loading
Sta. 32+00 1.04 1.1 1.5
Riverside Slope
Sta. 23+00 1.4 1.2 1.7

Riverside Slope

The landside slope of 1V on 2H has factors of safety of 1.1 and 1.6 for
earthquake loading and long-term static loading, resnectively.
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TRAPEZOIDAL CHANNEL DESIGN AND CONSTRUCTION CONSIDERATIONS

24, Excavation and Foundation Treatment. The use of conventional equipment
and procedures will be adequate for levee and trapezoidal channel excavation.
Some dewatering operations may be required, depending on the season, for the
riprap channel structures downstream of station 35+00. All existing levee
fill, which ranges in height from 2 to 10 feet and is in a loose condition,
will be removed to the natural subgrade. This material may be stockpiled for
use as borrow material. The levee foundations will be cleared, grubbed and
stripped to a depth of 12 inches and to a width of at least 5 feet outside of
the levee toes. The foundation will be restored to grade with suitable
material obtained from selected borrow areas (paragraph 14) and placed in
12-inch loose lifts and compacted to at least 90 percent of maximum density
(ASTM D 1557). Prior to the placement of the first 1ift of fill, the surface
Wwill be scarified to a minimum depth of 4 inches, moistened to near optimum
moisture content, and compacted with 4 passes of the compaction equipment.

25. Trapezoidal Channel. The riverside and landside slopes of the
trapezoidal channel will be 1V on 2H. The levee embankment of the
trapezoidal channel will be composed of fill material obtained from the borrow
areas (paragraph 14) and compacted to at least 90 percent of maximum density
(ASTM D 1557). The levee fill will be placed in loose 1lifts not exceeding

12 inches in thickness. Any stone larger than 9 inches will be raked to the
outer portion of the embankment slopes or used in the toe backfill. Stones
larger than 12 inches will not be used in embankment fill.

26. Slope Protection. The riverside slope and invert of the trapezoidal
channel will be protected with a 15-inch and 36-inch layer of grouted stone
respectively between stations 31400 and 36+00. Between stations 20+00 and
31400, the slope and invert will be protected with a 12-inch layer of stone.
Between stations 17+30 and 20400, the slope and invert will be protected with
reinforced concrete, respectively. The specific gravity of all stone used
shall not be less than 2.60., The stone gradations are given below.

15-inch Stone

Weight of Approximate Percent
Individual Pieces Average Dimension Smaller
(pounds) {inches) by Weight

250 15 100

100 1" 50-95

50 9 20-50

20 T 0-15
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24-inch Grouted Stone

Weight of Approximate Percent
Individual Pieces Average Dimension Smaller
(pounds) (inches) by Weight

2000 32 100
1000 24 65-100

700 21 50-70

400 18 15-50

150 13 0-15

To prevent erosion of the underlying soil, a layer of bedding material will be
required beneath the ungrouted stone layers. The bedding material will
consist of a 9-inch layer of cobbles and gravel with the following gradation.

Bedding Material

Percent Finer

Sieve Size by Weight
5=-inch 100
3-inch 50-90
1-inch 20-50
3/8 inch 0-15

27. Sources of Stone. Several quarries which have produced stone acceptable
for use on other Corps of Engineers projects are located within 5 miles of the
project site (see table 2). At least three active quarries are located in
Temescal Canyon. Another is on the east edge of the City of Corona.
Additional quarries are producing stone from the Jurupa Mountains and are
located 12 to 14 highway miles from the project. Both the Stringfellow and
Declesville quarries were used in 1983 at Morro Bay. The Slover Mountain
quarry, located 23 highway miles from the project, is another possible source
of rock. Based upon laboratory test results, marble, gneiss and diorite from
this quarry were approved for use on the Los Angeles Harbor breakwater repair
in 1983; however, the rock was not used. Although all the quarries listed in
table 2 have produced acceptable rock in the past, it cannot be assumed that
all rock produced from these quarries has been or will be acceptable. These
sources may also provide bedding material.

FLEXIBLE PAVEMENT DESIGN FOR ACCESS ROADS

28, Design Values. As the logs of exploration indicate, the foundation
materials along the channel alignment consist predominantly of silty sands,
gravelly sands, and silty sandy gravels with a few occurrences of sandy silt
and sandy clay layers ranging in thickness from 1 to 3 feet. During
excavation, filling, and backfilling procedures for levees and behind channel
walls, the few silt and clay materials will be blended with the coarser sand
and gravel materials resulting in a generally non-cohesive pavement subgrade.
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Accordingly, conservative CBR values of 10 and 15 are selected for subgrade
s0ils compacted to 90 and 95 percent, respectively, of the maximum density

determined by ASTM D 1557. The minimum CBR value of base course materials

compacted to 100 percent of maximum density will be 80.

29. Design Criteria. The flexible pavement forming the access roads behind
channel walls and on levees was designed in accordance with TM 5-822-5,
"Flexible Pavements for Roads, Streets, Walks, and Open Storage Areas." A
Class F, single lane road will allow 60 vehicles per day, of which 90 percent
are passenger cars and light pickup trucks (Group 1 vehicles) and 10 percent
may be buses and two-axle trucks (Group 2 vehicles). A traffic composition of
Category II will allow 90 percent Group 1 vehicles and 10 percent Group 2
vehicles., The Design Index for a Class F road with Category II traffic is 1.
These design criteria will be more than satisfactory for the anticipated
traffic on the access roads.

30. Pavement Section. Pavement sections should be sloped in a manner to
facilitate surface drainage. The following pavement section is selected to
satisfy the traffic design criteria and CBR, minimum thickness, and depth of
compaction requirements:

ACCESS ROADS

Thickness (inches) Materials
2 Asphaltic Concrete
- Prime Coat
4y Stabilized Aggregate Base

Course compacted to 100%

6 Levee Fill or Channel Wall
Backfill compacted to 95%

B-9
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Quarry
and

Location
notar-

Declesville
18/6W Sec 35

Stringfellow
28/6W Sec 35

Magnolia
3s/6w Sec 30

3M
4S/6W Sec 4

Corona Rock
33/6W Sec 33

Corona Pacific
338/6W Sec 33

Slover Mountain

1S8/4W Sec 19

Slover Mountain
18/4W Sec 19

Distance
to Project Rock
{miles) Type
14 Granite
12 Granite
3 Granite
6 Volc.
5 Granite
5 Granite
Gneiss
23 and
Diorite
23 Marble
B-11
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Table 2. SOURCES OF 81

specific
Gravity
Bulk SSD Absorption
2.72-2.80 0.1-0.44
2.60-2.71 0.1-3.2
2.60~2.65 0.16-0.33
2.67-2.69 n.2~0.5
2.72 0.09
2409 Deny3
2.73"2095 001-003
2,7-3.04 0.1-0.3

Density
(pcf)

169.7-174.7

162.2~169.1

162.2-165.4

166.6~167.9

169.7

]b]‘9

170.4-184.1

168.5-189.7



r S v - .
4
‘Pable 2. SOURCES OF STONE.
Density L.A. Abrasion Date Last
tion (pcf) &) Tested Remarks
0.44 169.7-174.7 25-47 Nov 83 Placed in L.A. Harbor Breakwater
in 1903; No Deterioration. Used
at Morro Bay 1983,
3.2 162.2-169.1 10-34 Jul 66 Used at Morro Bay 1983.
-N.33 162.2-165.4 12-16 Aug 70 Used at Redondo Groine.
2-0.5 166.6-167.9 10 Sep 83 Used at Morro Bay & Dana Point.
163.7 13.5 Nov 72
ib/ew 13.2 Hov 72 Used Dor Wewpcrni Soola and
Dana Point.
g 1-0.3 170.4-184.1 43.7 Nov 83

.1-9.3 168.5~189.7 31,1-38.0 Nov 83
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SANTA FE RAILROAD BRIDGE FOUNDATION DESIGN

31. Foundation Design. The results of the field investigations and
laboratory tests indicate that spread footings founded on the dense or stiff
natural soils will provide adequate support for the railroad bridge. Footings
should be founded at least 24 inches below the channel invert.

The recommended maximum allowable bearing pressure for the railroad bridge
foundation is limited to 6000 pounds per square foot. The maximum allowable
bearing pressure is based on the total of dead plus frequently applied live
loads. If normal code requirements are used for seismic design, this bearing
pressure may be increased by 33 percent for short durations of seismic
loading.

Settlements of the proposed railroad bridge structure, supported as
recommended, should be within acceptable limits. When the structural loads
are known, Soils Design Section should be contacted to calculate anticipated
settlements, and confirm that the settlements are within tolerable limits.

RIVERSIDE FREEWAY UNDERCROSSING

32. Jacked Box Conduit. The subgrade materials beneath the Riverside Freeway
range from silty sands to silty gravelly sands; stabilization by chemical
grouting and tunneling of these materials is not feasible because of their
substantial silt content. The minimum cover available for the reinforced
concrete (R.C.) box conduit is 9.0 feet at the upstream end of the
undercrossing increasing to 11.7 feet at the downstream end. Therefore, it is
recommended that the R.C. box conduit be jacked in place by a qualified
Jjacking contractor. Consideration should also be given to jacking two smaller
single-box conduits side by side instead of the one large box conduit.

33. Recommended Conduit Loads. The loads to be used for the structural
design of the R.C. conduit are presented below. These loads should be
verified by the Technical Specialists Group (SPLED-DT), and Soils Design
Section should be consulted if the design loads are changed. The design loads
are based upon a minimum cover of 9.0 feet, AASHTO HS20-44 loading, and a R.C.
box conduit with a height of 11.0 feet and width of 24.0 feet. The dead and
live loads are:

a. Vertical Soil Dead Loads (Top of Slab):
Upstream end of conduit 1100 psf
Downstream end of conduit 1400 psf

b. Lateral Soil Dead Load:
Equivalent fluid pressure 50 pef
(At-rest earth pressure)

¢. Highway Live Loads:

Top of slab 100 psf
Invert 75 psf
Lateral 45 psf
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CONCRETE MATERIALS

34, Purpose and Scope. This portion of the appendix is prepared in
compliance with ER 1110-2-1150, 4 October 1972 (Change 3) and in conformance
to the requirements of EM 1110-2-2000, dated 30 September 1982. The results
of field investigations covering proposed material sources for the concrete
structures required for construction of Oak Street Drain are presented. A
general description of aggregate and other concrete materials sources is given
in addition to a dicussion and summary of the investigation and concrete

requirements.

35. Concrete Investigations.

35.1 Climatic Conditions. Elevation, topography, and distance from the ocean
influence the climate of the Santa Ana River Basin. The lower elevations of
the basin have a semi-arid, subtropical climate. Summer climates are long,
hot and dry, and temperatures often exceed 90°F.; winters are short, cool and
mild, with only infrequent frost in urbanized areas of the basin.

Annual precipitation averages 12 to 16 inches per year in the upper valley and
coastal plain. About 90 percent of this rainfall occurs between November and
April; there is practically no rainfall in summer months. Summer
thundershowers occur in the mountains, but do not contribute significantly to
runoff. The average annual precipitation in the mountainous areas of the
watershed exceeds 45 inches in some places; above the elevation of 6000 feet,
precipitation usually occurs as snow in the winter months.

35.2 Concrete Quantities Required. It is estimated that 24,900 cubic yards
of concrete will be required for construction of Qak Street Drain. All
concrete placed for the channel will have a 28-day compressive strength of
3000 pounds per square inch (psi). The following tabulation lists required
concrete quantities for the various structures.

Required Concrete Quantities

Structure Quantity (cubic yards)
Channel Invert 14,600
Channel Walls 10,300

The maximum size aggregates will be 1-1/2 inches for the channel invert, and
3/U-inch for vertical walls, or otherwise when conditions exist as stipulated

in the contract specifications.

35.3 Grouted Stone. Approximately 600 lineal feet of grouted stone will be
required in the project design. Cement and sand to be used in the grout can
be supplied by the approved sources. The estimated cement content per cubic
yard of grout is 7-1/2 sacks, with a water content in the mix not to exceed
8-1/2 gallons per sack of cement. Moist curing will consist of covering the
grout with a uniform thickness of sand kept continuously saturated for a
period of 14 days, or using an approved curing compound.
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35.4 Basis for Design of Concrete Mixes. The design of the concrete mixes is
based on a 28-day compressive strength and a required water-cement ratio to
satisfy durability requirements. In meeting the required water-cement ratio,
the resulting strength is likely to be higher than the required design or
control strength. The 28-day compressive strength for concrete box culvert
sections would be 4000 psi, and 3000 psi for all other structures. The
maximum water-cement ratio, by weight, would be 0.45.

36. Cementitious Materials. The approved sources of cementitious materials
available for use in the project area are shown on plate 20. The primary
sources used by local concrete suppliers are California Portland Cement
Company at Colton, and Riverside Portland Cement Company at Crestmore.

Type II, low alkali cement will be specified and is commonly used in the
project area.

37. Aggregate Investigation.

37.1 The Waterways Experiment Station Technical Memorandum No. 6-370,
September 1958, titled "Test Data, Concrete Aggregates in Continental United
States," Volume I, Area 3, Western United States, currently lists only one
aggregate source in the Oak Street Drain area (latitude 33 degrees North and
longitude 117 degrees West). Additional investigations have revealed that two
suitable sources are operating in the project area:

Chandler Sand and Gravel Company
24867 Maitri Road
Corona, Ca. 91720

Owl Rock Products
24000 Santa Ana Canyon Road
Anaheim, Ca. 92803

37.2 0wl Rock Products' Prado plant has been supplying concrete aggregates
and ready mix concrete for a considerable lengtﬁ of time. Owl is currently
the only aggregate producer in an area which once supplied most of the
concrete material for construction in Orange County. All other sources have
been depleted. Owl Rock Products' Prado plant was sampled and tested in March
1984, The results of these tests are shown in table 3,

37.3 Chandler Rock and Sand Company is a relatively new producer in the Oak
Street Drain area. Located in Temescal Wash just south of Corona, Chandler is
strictly a rock and sand supplier. Cursory investigation has shown that this
would be a suitable aggregate source. This source was sampled in February
1985 and is being tested at the South Pacific Division Laboratory.

37.4 Ready mix plants are available near the project location with unit costs
for delivered concrete from Owl Rock Products of $38.00 per cubic yard. Bulk
aggregate from Chandler Sand and Gravel costs $4.05 per ton, F,0.B.

37.5 Other sources of material which have been sampled and tested and may be

considered for use in the Oak Street Drain project are a considerable distance
away in the San Bernardino area. These locations are shown on plate 20.
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38. Results of Laboratory Tests.

38.1 Petrographic Examination. The samples obtained from Owl Rock Products
consisted of coarse aggregate and fine aggregate. The coarse aggregate was a
subround to subangular, generally fresh, partially crushed alluvial gravel.
Individual rock types present were approximately: granitic - U5 percent;
metasedimentary - 35 percent; meta-igneous - 10 percent ; and schist -

5 percent. These aggregates were hard and sound, with approximately

1.4 percent soft particles and 0.3 percent friable particles. The fine
aggregate was composed of the same rock types as the coarse aggregate with
individual minerals present as separate grains in the finer sieve sizes.
Minerals present were quartz, feldspar, mica, horneblende and other mafic
minerals.

38.2 Concrete mixture design tests have been conducted with aggregate from
Owl Rock Products, cement from Kaiser and flyash from Western Ash. These mix
designs have shown that 28-day compressive strengths of up to 5500 psi can by
achieved with a water-cement ratio of 0.U45, and that replacement of cement, by
volume, with flyash of up to 20 percent can produce 28-day strengths of up to
3600 psi. A summary of physical tests conducted on aggregate from this source
is shown in table 3.




Table 3. PHYSICAL TESTS ON CONCRETE AGGREGATES: OWL ROCK PRODUCTS.

Part A: Gradations in percent finer by weight

PN
—

Sieve Size 1-1/2" x 3/4n No. 4 x v 3/8" Sand
2-in. 100 - - -
1-1/2 in. 96 100 - -
1 in. 10 56 - -
3/4 in. 1 61 - -
1/2 in. 24 100 -
3/8 in. 8 99 100
No. 4 2 15 99
No. 8 3 84
No. 16 63
No. 30 38
No. 50 14
No. 100 5
Part B: Physical Tests Results
Test Requirement 1-1/2" x 3/4 #4 x 1 3/8" Sand
Specific Gravity ASTM C 127 2.62 2.62 2.61 2.51
Absorbation ASTM C 128 1.5% 1.4% 1.7% 3.5%
Friable Particles ASTM C 142 0.1% 0.3% 0.3% 1.1%
Soft Particles ASTM C 851 1.2% 1.4% 1.9% -
Flat and Elongated CRD C 119 0.5% 1.0% 3.0% -
Part C: Physical Tests on Combined Samples
Test Requirement
Organic Impurities ASTM C 40 5.0%
Soundness of Aggregate ASTM C 88
Coarse Aggregate 9.7%
Fine Aggregate 18.5%
Resistance to Abrasion, 500 rev., ASTM C 131
Class (weight loss, in percent) 23%
Reactivity, Chemical Method ASTM C 289
Fine Aggregate Innocuous
Coarse Aggregate Innocuous
Freeze Thaw Resistance ASTM C 666 76.5%
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On November 15, 1988, the U.S. Army Corps of Engineers released,
for agency and public review, the Congressionally authorized final
General Design Memorandum (GDM) for the Santa Ana River Mainstem
Project, including the Main Report and Supplemental Environmental
Imgact Statement, and accompanying volumes and technical appendixes.

Corps mailed copies of the final Phase II GDM to selected
Federal, State, and local governmental agencies; elected officials
within the project area: flood. control districts; interest groups:;
and public libraries. Review of the final Phase 1I GODii by the
agencies and the public generated comments which, in general, focused
on the following concerns:

habitat at Seven Oaks Dam; (c) Lower Santa Ana River sediment
transport and potential beach degradation; (d) Esthetics and
construction phasing for the Santiago Creek channel improvements; and
{e) Flood threat and associated impasts to the Corona Airport within
the Prado Dam. Inclosure 1 presents a synopsis of the U.S. Army
Corps Engineers response to these concerns.

\S(a) Recreation trails along the Santa Ana River; (b) Aquatic

Following publication of the final Phase II GDM, several
inconsistences were noted that require clarification of certain
statements, and correction of typographical errors. The errata
sheets (Inclosure 2) provide the revisions to be incorporated in the
final Phase II GDM.

For additional information you may direct your inquiries to the
following:

U.f. Armv Corps of Engineers

P.O. Box 2711, L. A., CA 90053-2325
Attn: Mr. Dionicio Gonzales

Tel No. (213) 894-2713

/ T M

Tadahiko Ono
Colonel, Corps of Engineers
District Engineer

Encls
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U.S. ARMY CORPS OF ENGINEERS'

RESPONSES TO AGENCY AND PUBLIC REVIEW COMMENTS -
ON :
DESIGN MEMORANDUM NO. 1
PHASE II GENERAL DESIGN MEMORANDUM
ON THE SANTA ANA RIVER MAINSTEM, INCLUDING
SANTIAGO CREEK
DATED: AUGUST 1988

RECREATION TRAILS ALONG THE SANTA ANA RIVER

ISSUE -~ The Main Report and Supplemental Environmental Impact
Statement indicated that the equestrian trails in several locations
along the Santa Ana River would be a continuous paved surface.
Comment was made that this would constitute an unacceptable
conversion of use since the existing trails are unpaved.

RESPONSE - The Corps and Orange County, one of the sponsors’, Will be
developing several alternative solutions in coordination with the
National Park Service to resolve this issue. One solution would be
to loca e the trail along the toe of the levee, while a more
promising one may be to use excess spoil material to widen the top of
the levee~within the existing rights-of-way. We anticipate that this
issue can be successfully resolved.

AQUATIC HABITAT AT SEVEN OAKRS DAM

ISSUE - Concern was for the need for additional mitigation measures
to compensate for impacts on aquatic habitats at the Seven Oaks
damsite.

RESPONSE - The recommended mitigation plan to compensate for impacts
resulting from the Seven Oaks Dam portion of the project was
evaluated, and project related impacts and achievable mitigation
goals were defined. The evaluation indicated that the mitigation
plan for Seven Oaks Dam will meet 14.5% of the mitigation goal for
aquatic habitat. Following coordination with the various resource
agencies, no mitigation options were found which would achieve 100%
mitigation under current Corps policy on mitigation. The Corps
agrees that the aquatic habitat is impacted and has identified the
magnitude of the impact according to NEPA requirements. The Corps
has considered all practicable mitigation options in fulfilling its
404 (b) (1) requirements. The project has been determined to not be
contrary to the public interest even though 100% mitigation of
impacts is not achieved.

LOWER SANTA ANA RIVER - SEDIMENT TRANSPORT & BEACH DEGRADATION
ISSUE - Concern was for impacts of the project on coastal beaches and

that the project does not assure commitments to mitigate for these
adverse impacts. :

Inclosure 1
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RESPONSE - The concern was based on the stat&hgnt in the SEIS, page
V-57, paragraph 5-192, which stated that there would be a reduction
in sediment available for beach replenishment as a result of the
project. Upon close scrutiny of the aforementioned paragraph we find
that the statements contained therein are erroneocus and was
inadvertently included in the SEIS. Volume 3, Lower Santa Ana River,
presents results of the sediment transport analysis which indicates
that there would be a net increase of 11,000 cubic yards of sediment
per year available for beach replenishment with the project in place.
Accordingly, the aforementioned paragraph in the SEIS will be revised
to read as follows:

"Under existing channel conditions, large floods will breach
levees causing flood flows and sediment to exit and deposit onto the
Santa Ana River Flood Plain. With the project channel improvements,
large flood flows (up to 190 year frequency) will remain in the
channel, thus causing any sediment that would have been deposited in
the floodplain to be deposited in the channel itself or conveyed to
the ocean. With the Santa Ana River project in place, sand-sized
sediment yield (average annual basis) is estimated to increase by
11,0q< cubic yards."

The Corps has held several meetings with staff members of both
the california Coastal Commission and the City of Newport Beach to
resolve~the issue of placement of compatible channel material on the
beach. The discussions appear to be headed to a mutually acceptable
agreement.,

ESTHETICS AND CONSTRUCTION PHASING FOR THE SANTIAGO CREEK CHANNEL
IMPROVEMENTS

ISSUE - The concern was raised regarding the channel design and
construction phasing of Santiago Creek, and the associated esthetics
impacts of the project.

» ’._~>‘

RESPONSE - The design displayed in the report for the stabilization
of Santiago Creek between the Santa Ana Freeway and the Santa Ana
River reflects the minimum amount of construction required to
reliably and economically protect the streambed and banks of the
creek from erosion. This design was developed after carefully
consideration of the desires of residents along the creek as
expressed in numerous public involvement meetings, and as the result
of detailed investigation of several alternatives. The Corps of
Engineers cannot support any lesser level of improvement as being
sufficiently reliable. 1If this reach of channel is not stabilized to
the minimum level shown in the report, significant erosion of the
stream banks with potentially disastrous damage to property
immediately adjacent to the creek on both sides would occur during
controlled design flood releases from the detention basin. If the
reach of the Santiago Creek from the Santa Ana Freeway to the Santa
Ana River is not sufficiently stabilized, the flood control project
cannot be safely operated as designed. In regards to the
construction phasing for Santiago Creek it is not advisable to
construct the upstream flood control improvement prior to commencing
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any construction downstream of the freeway because of the need to
have the lower channel in place to operate the detention pits.

FLOOD THREAT TO THE CORONA AIRPORT WITHIN PRADO BASIN

ISSUE - Concerns were raised about the potential flood threat at the
Corona Airport as a result of the Corps recommended modifications to

Prado Danm.

RESPONSE - The Corps studies indicate that the recommended Prado
modifications will enable us to make larger releases from Prado.Danm,
thus allowing faster drawdown of the flood control pool.
Consequently, within the period of the current airport lease, the
frequency and duration of flooding at the airport will be reduced
witg:the recommended modification of Prado Dam. Should interests at
the airport feel that a levee is imperative to protect the airport
from frequent flooding while allowing impoundment during major storm
events, they would need to identify a local financial sponsor to bear
the full costs for the levees and for the costs for mitigative
measures resulting from the construction of the levees. These costs
are entirely non-Federal expenses. It is noted that the Corona
Airport! is located on lands owned by the Federal Government for the
purpose \of flood control and all investments in this location were
made with the full knowledge, of the flood threat. As our recommended
modifications will not result in more frequent or longer durations of
flooding, the Corps did not include flood protection features at this
location. ° )
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{ ERRATA

Figure 9 (Page IV~19). The title "Residual Overflow Area with 100~
year Design Project" should be revised to "sStandard Project Flood

Residual Overflow Area with 100-year Design Project".




